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The purpose of this preference study is to identify the effects that the presence of
a healing garden may have on the perceived stress of African American women living in
in low-income public housing. Literature supports that women who live in public housing
experience higher rates of malnutrition, fatigue, susceptibility to infection, and premature
death (Adler et al., 1994; Whelch and Kneipp, 2005). Few of these studies address
healing gardens as solutions. The explanation of behavior while visiting a healing garden
in this study will help to identify particular aspects of gardens that are perceived as
therapeutic. This research compared two groups of women residing in low-income public
housing where they were asked to rate their perceived level of stress throughout intervals
of the study. Findings suggest that the presence of healing gardens in low-income public
housing developments can be an effective stress management tool for African American
women.
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CHAPTER I
INTRODUCTION
About the Research Question
This study tests the significance of theories modeled on the healing properties of
gardens, and how these theories affect African American women that are living in lowincome public housing developments. While peer-review journal articles highlighting the
stress-reducing influences of nature are plentiful, the availability of empirical data
verifying nature’s usefulness in various other social arenas is rather scarce. The findings
from the research question of this study, “Will the presence of healing gardens in lowincome public housing developments affect the stress levels of African American women
who reside in low-income housing developments?” will contribute to previous healing
garden studies. This requires a holistic approach with disciplines including landscape
architecture, architecture, horticulture, health, environmental psychology, and art.
Topic Background
Stress is a negative response that can affect a person’s psychological, behavioral,
and biological well-being (Schneiderman et al., 2005). Individuals experiencing stress
can develop a loss of control, state of imbalance, or unpredictability, which may lead to
or exacerbate depression, anxiety, and heightened sense of pain (Wagenfeld et al., 2013).
However, there is published research that, recommends using nature as a remedy for
stress. Nature provides stress relief through several venues. A 1989 study conducted by
1

Roger S. Ulrich entitled, “View from a window may influence recovery from surgery,”
used a green space as a variable that represents nature. This green space was used to test
its effects on recovery time after a surgery. His findings suggest that hospital rooms with
views to a natural landscape or greenscape can encourage a faster recovery time. Healing
gardens were also used by Ulrika Stigsdotter and Patrik Grahn (2003) in a paper entitled,
“Experiencing a Garden: A Healing Garden for People Suffering from Burnout
Diseases.” to identify what aspects of a garden motivate healing. Although evidence is
available on the healing properties of nature, research is still being conducted to better
understand how gardens elicit healing effects on people.
What exactly is a healing garden? How can this type of space provide healing
and stress relief for its users? These two questions have formerly appeared in empirical
studies arguing its importance from an array of perspectives. Roger S. Ulrich describes a
healing garden as “a space that consists of natural environmental elements which create a
suitable environment for the process of restoration and relief from mental fatigue and
stress to occur” (Ulrich, 2002). The benefits of the garden space should be therapeutic
and allow for the brain to be restored through the absence of stressful thoughts (Kaplan
and Kaplan, 1989). Healing gardens can consist of plants, natural ecological processes,
and wildlife habitat; all contributing to the provision of mental restoration. Each element
within a healing garden plays a unique role in the healing process. Although each
component plays a separate role, the combined effect of each element makes stress
reduction possible. Healing gardens provide a formalized and controlled setting for
people to reflect on nature (Marcus and Barnes, 1999).
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In the 1970s, when environmental awareness was a national priority, Rachel
Kaplan and Stephen Kaplan were providing answers as to how the surroundings played a
role in stress relief. From an environmental psychology perspective, Rachel Kaplan and
Stephen Kaplan gave prospect to the restorative aspects of nature, through the Attention
Restoration Theory (Kaplan and Kaplan, 1989). The Attention Restoration Theory, or
ART, comprises of four processes (being away; extent; fascination; compatibility)
through which attention restoration can be restored in the environment. The Kaplan’s
theory suggests that while thoughts are still present within the user’s mind, they are
perceived as relatively absent due to fascination with objects that spark indirect attention
(Kaplan and Kaplan, 1989). Their research has been solidified through self-contribution
as well as through work by other researchers (S. Kaplan, 1995; Herzog et al., 1997; Ohly
et al, 2016).
Similarly, Roger S. Ulrich argues for the healing properties of natural
environments. His theories are a result of decades of quantitative studies focusing on the
stress reducing effects of nature using urban environments as a testing component
(Ulrich, 1979; Ulrich et al., 1991; Hartig and Staats, 2006). His findings suggest that
natural landscapes can foster stress relief and mental restoration (Ulrich, 1984; Sherman
et al., 2005). These and other findings will be discussed in further detail throughout the
literature review.
To further analyze the effects of healing gardens on stress patterns, these theories
were applied to a case study approach, concentrating on African American women who
live in low-income public housing developments in a Deep South region of the United
States. Interest was taken in this population due to the higher levels of stress experienced
3

(Groh, 2007), which are often related to low paying jobs, familial issues, financial strains,
and lack of education. According to the U.S. Census Bureau (2006), women (14 million)
were more likely to become single heads of households compared to men (5 million).
Obtaining a statistical understanding of the relationship between healing gardens and
stress reduction will provide landscape architects with the ability to make educated
decisions when planning the design of low-income public housing developments.
Ultimately, landscape programming that incorporates healing qualities may contribute a
positive change in the physical and mental well-being of African American women living
in low-income public housing developments. Currently, there is no published research on
the use of healing gardens in low income public housing communities. Although there are
studies on the healing properties of nature, its beneficial effects have predominately been
applied to the healthcare sector (Ulrich, 1984, 2002; Sherman et al., 2005; Corazon, et al.,
2010; Fleming and Figueiredo, 2013; Wagenfeld, 2013).
A multi-method research model using qualitative and quantitative methods for
data collection and analysis, was used to identify the environmental preference of a
convenience sample of African American women residing in low-income public housing
developments in Alabama. An extensive review of literature was conducted for
recommendations on survey administration (Ulrich, 1984, 1991). These surveys were
used to collect data reflecting the participant’s normal patterns of perceived stress levels
related to work, family, and daily life activities. During testing, participants were exposed
to a computer program that provided an audiovisual simulation of either a low-income
public housing development, or a low-income public housing development that included
a three-dimensional healing garden. The audiovisual simulation of the low-income public
4

housing development with a healing garden model was paired, along with sounds and
elements that have a positive effect on health and stress.
As a measurement of their environmental preference towards the landscape,
participants indicated their perceived level of stress before and after exposure to the
simulation. They were assessed on their perceived level of stress and how it affected their
daily activity over the previous month. Demographic information was also surveyed to
give an accurate contextual description of the sample. Participants responded to questions
investigating their preference towards various features found in the landscape.

5

CHAPTER II
LITERATURE REVIEW
Chapter two will discuss peer-reviewed articles that support the individuals,
characteristics, and methodologies being tested in this research thesis. Multidisciplinary
theories will be critiqued to identify a link between the perceived stress in African
American women living in public housing developments and the natural environment.
The condition of low-income public housing developments, as it relates to this
population’s perceived stress, is reviewed. Complex factors thought to contribute to their
perceived stress include, safety, accessibility, and aesthetics. These factors are analyzed
by exploring the characteristics of urban and natural landscapes. Healing gardens are
discussed as a solution to stress reduction for this understudied population.
Public Housing, Social and Health Disparities, and Perceived Stress
In 2003, Grahn and Stigsdotter reported a dramatic increase in stress and stressrelated illnesses among adults and children in Western societies. These increases reflect
decisions that are determined to be best for the majority. However, they prove to
negatively affect the minority. An example of such choices can be seen in low-income
public housing developments throughout the United States. These developments are
funded through block grants awarded by the federal government, to state and local
governments (Department of Housing and Urban Development, 2017). Funds are
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distributed to maintain the availability of affordable housing for low-income families
(Department of Housing and Urban Development, 2017).
While planning the infrastructure and design for housing developments can be
challenging, there are many factors that are not considered when devising a plan. For
instance, the design process does not reflect the inclusion of the emotions experienced by
a resident while in a space. The emotion-inducing effects of landscape design may be
pivotal in the translation of that space becoming a neighborhood, community, and home
for African American women. Mitigating stress can be applied with like rationale.
Environments with a stressful atmosphere may provoke anxiety (Ulrich, 1979) causing a
negative association with that environment.
Stress is a symptom experienced by most human beings. Stress can cause a state
of mental tension and worry caused by problems in one’s life (Schneinderman et al.,
2005). It can influence the mind and body to respond negatively to turmoil and disruption
(Ulrich et al., 1991). The body may then be temporarily inhibited from coping
(Babatunde, 2013). Manifested through many other forms (anxiety, worry, tension,
apprehensiveness, uneasiness), stress impacts humans’ psychological and physical wellbeing. It is common for stress to leave the body vulnerable to physical ailments (i.e.,
increased sensitivity to pain), specifically those that trigger the onset of psychological
disorders such as depression and anxiety (Wagenfeld et al., 2013).
People who live in low-income public housing developments are at risk of
experiencing higher levels of stress as the result of a lower financial status and
challenging living environment. Individuals characterized as low-income face greater
adversity, and tend to experience stress more frequently (Mulia and Zemore, 2012) than
7

individuals in higher income brackets. Daily life struggles and care of the home and
family often places a physical and mental burden on people of this population,
specifically African American women. The Department of Housing and Urban
Development conducted a study in 2015 which found that 75% of all applicants who
applied for public housing as the head of the household were in fact, women. Forty-five
percent of those applicants identified themselves as African American (Resident
Characteristics Report, 2015).
The subpar living conditions of many low-income public housing developments
have exposed many generations of African American women to fatal illnesses such as
cardiovascular disease (Winkleby et al., 1992), asthma, lead poisoning, physical injuries
and mental health illnesses (Krieger and Higgins, 2002). Other diseases commonly
experienced within this population are high blood pressure, heart disease, and diabetes
(Ruel et al., 2010). While there are some illnesses that are unpredictable and
uncontrollable, there are others that are brought about by the physical neglect of the body,
and not providing the sufficient physical activity that is necessary to maintain good health
(Hansmann et al., 2007). The activity level of women living in low-income public
housing has been indicated as low, due to a lack of concern given about their own mental
and physical health (Jeffrey and French, 1996). In 2005, Condrasky and Marsh
discovered that the poor eating habits of women were in fact not solely due to
inaccessibility to healthier produce but to a lack of education and experiences
surrounding healthier eating practices and exercising in green space. However, poorly
designed public housing (with little or no consideration to the resident’s physical and

8

mental well-being) can share the responsibility of the current condition of low-income
public housing developments (Hopton and Hunt, 1996; Colton et el., 2015).
Some mothers lack the financial resources necessary to provide against uneventful
occurrences that may occur. According to the most up to date resident characteristics
report provided by the Department of Housing and Urban Development in 2015, thirtyfive percent of applicants who identified themselves as head of household were women
who also have children. In 1984, the American Psychological Association (APA)
indicated that some single mothers were living in poverty due to low or no available
financial assistance; this may have caused stress to their psychological and physical
health, and the overall quality of life (Gladlow and Ray, 1986). The demographics of
these studies indicate a social construct that leaves African American women more
vulnerable to stresses associated with being the head of household within a low-income
public housing development.
Low-income public housing programs give individuals of less fortune access to
housing based on their income, and other social qualifying factors. Affordable housing
policies have made it possible for millions of Americans to avoid homelessness.
However, as low-income public housing developments shelter many families, the quality
of such housing must be addressed: Is the quality of low-income public housing
developments up to par with fair housing standards? Figure 2.1 illustrates the current
condition of a low-income development located in Mobile, AL. Although it is not the
primary goal of this review to question the architectural style of low-income public
housing developments, it is necessary to understand how functionality and infrastructure
can affect the health of community residents.
9

Figure 2.1

Rear side of a public housing unit in Mobile, AL – Roger Williams Public
Housing

Image source: http://bridgethegulfproject.org
Low-Income Housing Design Characteristics
Geographic location provides a blueprint for the aesthetic character given to
public housing developments. Although the design aspects vary from region to region,
the ultimate appearance of low-income public housing often gives the impression of
negative surroundings depicted by stress and poverty. It is not uncommon for the
landscape surrounding some low-income public housing developments in the
southeastern United States to be mundane, consisting of only trees and turf, if any at all.
Some low-income public housing developments do not allow their residents to cultivate
the earth for planting flowers and harvesting fruits and vegetables. The following is a
quote taken from a letter to a public housing resident; the letter was sent from the
Mississippi Regional Housing Authority regarding planting gardens on property grounds.
The resident allowed WLOX news, located in Mississippi, access to the letter:
10

“…The letter from the housing authority says it will no longer allow
residents to plant flowers, vegetables, bushes, trees or shrubs. It went on to say it has
been proven that gardens next to foundations cause retention of moisture, which attracts
ants and termites and promotes rot inside the apartment walls...
WLOX contacted authorities at the Mississippi Regional Housing Authority. They
told us that it was an internal matter and had no comment.”
Direct quote sourced by WLOX - www.wlox.com
Psychologists and sociologists, alike, have identified that our reality and
perception of life is highly influenced by our surroundings (Duffy and Weinstein, 1978).
Although happiness and a positive reflection of self is sourced as coming from within an
individual, one can’t help but to be influenced by the negative aspects of their
environment. Exposure to adverse living conditions can affect the psychological and
behavioral development of residents living in low-income public housing (Duffy and
Weinstein, 1978). By focusing on the quality of design in health care facilities, Roger
Ulrich recognized that poor design contributes to negative psychological effects that
cause illnesses such as hypertension, mental impairment, and insomnia (Ulrich, 1984;
Ulrich, 2002).
As a result of substandard living conditions in many low-income public housing
developments, women with children have expressed concerns about the quality of their
families (Stone et al., 2011). African American youth dwelling in low-income public
housing developments are often exposed to a life of crime subsequently leading towards a
downward spiral with little or no chance of full rehabilitation (Nebbitt and Lombe, 2008).
Mothers who have raised their children in public housing developments have dealt with
cognitive and behavioral developmental problems because of their living environment
(Park et al., 2011). The educational trajectory of young children in this community may
11

suffer due to poverty (Ferguson et al., 2007). Children whose grades can reflect poor
living conditions, are often left behind or slip through the cracks without their home
environment being fully understood by school faculty and administration. Many
experience the residual effects of poor health throughout their home life and community.
For example, some delinquent children can become repeat offenders of the law (Kling et
al., 2005). This behavior contributes to higher murder rates due to gun-violence and
illegal drug activity in addition to other unsavory behaviors (Hartley, 2014). Sadly, many
children that grow up in low-income housing developments, negatively matriculate into
adulthood (Kling et al., 2005). Some adults, who were raised as children in low-income
housing, still reside in the same or similar housing developments, continuing a cycle of
regression. Further prolonging the address of public housing quality, will continue to
negatively affect each generation that lives in low-income public housing developments.
In past studies, researchers have used photography to assess public preference for
natural scenery (Ulrich, 1981; Hartig and Staats, 2006). Roger S. Ulrich’s study (1979)
concluded that people were more inclined to prefer natural scenes over urban scenes.
Refer to Figures 2.2 and 2.3 for the photographic images used by Ulrich in 1979 and by
Hartig and Staats in 2006. In urban environments, the desire for more green space has
been in high demand, due to an increase in stress-related illnesses (Grahn and Stigsdotter,
2003). Evidence supports the positive effects that natural environments have on people’s
mood and concentration levels (van den Berg et al., 2003, 2007, 2014; Hartig and Staats,
2006).
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Figure 2.2

Photos used by Roger Ulrich in 1979

Images used to test environmental preference. Top two images are examples of natural
environments. Bottom two images are examples of urban environments.

Figure 2.3

Photos used by Hartig and Staats in 2006

Images used to test environmental preference. Picture on left depict a natural
environment. Pictures on right depict an urban environment.
13

In contrast to the natural environment, urban environments have been documented
to produce negative health effects on city dwellers (Pretty et al, 2005); natural
environments promote better health outcomes (Velarde et al., 2007). It may be that the
design characteristics of low-income public housing developments have the same
psychological and physical impact on African American women. Urban environments
can have a more positive effect on people with the inclusion of natural scenery and green
vegetation (Ulrich, 1985).
The lack of discussion targeting the quality of low-income public housing
developments warrants a closer look at its landscape characteristics. By exploring some
historical context behind public housing, it should be understood as to why further
research is needed to understand the relationship between housing conditions; this
includes the quality of the landscape, and a resident’s psychological well-being. While it
is common to see public housing communities that are often filled with dilapidated
structures etched with graffiti, there are a few communities that have embraced a more
welcoming atmosphere for its residents. See Figure 2.4 for an example of a newly
renovated low-income public housing development located in Mobile, AL.
Well-thought out public housing communities are rare. Many low-income
public housing developments expose residents to heavy metal doors, small windows, and
an intimidating building façade. The appearance of low-income public housing
developments fosters a perception of unsafe territory.
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Figure 2.4

Orange Grove Public Housing Development in Mobile, AL

Left to right: before and after renovations of the Orange Grove Housing Development
The perception of safety poses a barrier against the movement towards improved health
in low-income public housing communities (Bennett et al., 2007). Fear of crime itself
may discourage people from exercising outdoors. Abandoned housing units can often
entice offenders to hide from law enforcement while criminal and drug activity can be
conducted in seclusion (Figure 2.5). Inadequate lighting can also contribute to the safe
harboring of unsavory behavior. Ironically, the fear of crime isn’t the only dissuading
characteristic of low-income public housing developments. Simple infrastructural
components such as uninterrupted pedestrian sidewalks, crosswalks, and signage are
often absent in public housing developments (Figure 2.6). Although the provision of
basic infrastructure is managed by local government, oversight from both entities
contributes to this problem. Providing components such as sidewalks can influence
increased physical activity by providing an environment that feels safe (Hood, 2005;
Mytton et al., 2012).
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Figure 2.5

Front entry of a housing unit blocked off by tape, in Mobile, AL – Roger
Williams Public Housing

Image source: http://annieslifepostcollege.blogspot.com
Spaces that appear safer and less prone to crime are often associated with adequate
lighting, contiguous walking paths, and open views of surrounding spaces that deters
predatory behavior. Designers should be conscious of providing enhanced visual safety in
these environments. Efficient lighting can provide a defense against night crimes. While
solutions to these problems lie far beyond the inclusion of sidewalks and safety lighting,
well planned and implemented designs for livable neighborhoods contribute to the
perception of safety and well-being of the housing development.
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Figure 2.6

Interrupted sidewalks around a housing unit in Mobile, AL – Roger
Williams Public Housing.

Image source: www.therealstreetz.com
Using the Landscape to Mitigate Stress and Improve Health
Many women living in stressful environments use cigarettes (Acquavita et al.,
2017), drugs (Milgrom and Burrow, 2001), or alcohol (Mulia et al., 2008) as vices to
reduce stress. The World Federation of Mental Health specified that in 2005, depression
and stress were amongst the highest cause of illnesses due to individuals using drugs,
alcohol, and food to manage their stress (World Federation of Mental Health, 2012). But
environments can offer a healthier program for coping with stress (Pretty et al., 2005)
such as nature walks (Pretty et al., 2005; Hartig and Staats, 2006) and gardening (Grahn
and Stigsdotter, 2003).
Natural environments, or green spaces, provide an atmosphere in which people
take pleasure when searching for mental restoration (Staats and Hartig, 2004). When
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paired with exercise, being in nature can provide mental relaxation through exposure to
fresh air, green vegetation, and scenery (Pretty et al, 2005; Hartig and Staats, 2006).
Prior research indicates that individuals who benefit most from exposure to green space
are people who run or jog while experiencing the environment (Hansmann et al., 2007;
Puett et al., 2014). Nature’s therapeutic properties are credited as one’s motivational
force when deciding to visit outdoor environments (van den Berg et al., 2003). Hartig and
Staats (2006) used a sample of college students to determine environmental preferences
based on stress levels. Students who were experiencing stress preferred to take a walk in
a forest, rather than in an urban environment (Hartig and Staats, 2006). In 2005, Pretty et
al. argued that exposure to green spaces while walking alone or in conjunction with
enjoying the company of others, promotes a positive health outcome. Grahn and
Stigsdotter (2003) go further by implying exposure to green space is effective in primary
prevention before the onset of stress.
Using green spaces to our advantage presents an opportunity for customizing and
specifying its therapeutic effects for intended populations. Although green spaces offer a
passive form of natural stress relief, gardens provide therapeutic benefits when in a
structured environment. Often called, healing gardens, garden spaces are believed to
provide a therapeutic environment that disrupts the onset of stress (Stiggsdotter and
Grahn, 2003). With the input of multidisciplinary research data, healing gardens are
being designed as a resource offered by various institutions. The presence of healing
gardens has become prominent within healthcare facilities (Ulrich, 2002; Corazon, et al.,
2010; Wagenfeld, 2013). However, the application of healing gardens to low-income
public housing developments has yet to occur.
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Theories of attention restoration, coined by Rachel Kaplan and Stephen Kaplan,
and stress reduction have been meticulously applied to health care settings (Ulrich et al.,
1991). Hospitals specializing in cancer treatment have been known to incorporate healing
gardens as part of a holistic treatment regimen (Fleming and Figueiredo, 2013). The
complexity of healthcare has provided opportunity for healing gardens to be applied from
various angles. Its application has been used for patients who experience post-traumatic
stress disorder (Wagenfeld, 2013), used in elderly care facilities (Detweiler et al., 2012),
and in cancer care hospitals (Sherman et al., 2005). However, its use mainly exists within
the health care spectrum. The presence of healing gardens in hospital care settings may
provide a less stressful environment for retreat when dealing with difficult topics
surrounding health. Ulrich’s 1984 study examined the effect of natural scenery on
patients who were recovering from surgery. He found that patients who had accessibility
to a view of natural scenery from their bed had a shorter recovery period (Ulrich, 1984).
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Figure 2.7

Elderly patient sitting in the Graham Garden at Saanich Peninsula Hospital
– Victoria BC, Canada

Image source: http://www.worldhealthdesign.com

Figure 2.8

Veterans sitting in the Headley Court Garden Replica – Epsom Surrey,
England

Image source: http://www.dailymail.co.uk
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Figure 2.9

Cancer patient sitting in the Mary and Al Schneider Healing Garden –
University Hospitals’ Seidman Cancer Center

Image source: http://www.cleveland.com
The same methodologies were used to assess the need for healing gardens in
hospitals for nursing and physician staff. Hospital personnel constantly face unexpected
challenges that can induce stress. Most of a nurse’s day is spent in constant rotation often
causing stress. Findings suggest that the garden was an effective addition to their facility,
reducing the stress levels of staff. Availability of healing gardens in healthcare settings
has been proven to provide staffs the opportunity for psychological and physical
refreshment. However, there is a gap in the literature that doesn’t address the use of
healing gardens in the African American population, specifically women in low-income
public housing.
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Figure 2.10

Hospital staff relaxing in a hospital garden

Image source: http://www.theintertwine.org
Elements and Theories Contributing to the Therapeutic Effects of Healing Gardens
To be defined as healing, a garden should provide elements that evoke a sense of
mental restoration (Severtsen, 2001). The natural components found within a garden,
work together to provide therapeutic responses to users. The belief that viewing
vegetation, water and other natural elements, is beneficial for ameliorating health and
eradicating stress, dates as far back as the earliest cities in Persia, China and Greece
(Velarde et al., 2007). Historical medical models cared for a person’s body, mind, and
spirit using a holistic approach. This methodology leads to an integration of nature with
the healing process (Bowers, 2003). Perhaps restoration occurs in gardens as a response
to the intriguing complexity of natures’ character. While each element of a garden has an
individual function, it is crucial for the designer to understand each element’s
functionality in stress recovery.
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An interdisciplinary approach provides a great deal of input towards designing
outdoor spaces with gardens that will be most effective for the user (Wagenfeld et al.,
2013). In the initial design phases for a client, the client’s needs should be assessed
before formulating a plan for design. A holistic approach must be taken into
consideration when designing a healing garden, encompassing the user’s physical,
psychological, social and spiritual needs (Rauma, 2003). The designer must escape their
own ideas of form and function, and focus on the health outcomes of the users. This is
achieved when the voice of the target population is reflected in the design decisions for
Attention Restoration Theory (ART)
The contribution of interdisciplinary research about nature and its therapeutic
properties has been argued for many decades. Environmental psychologists, Rachel
Kaplan and Stephen Kaplan, have argued on behalf of nature’s therapeutic benefits
towards attention restoration. This idea was formalized into the Attention Restoration
Theory (ART), which states that the restorative qualities of environments are determined
by four components that facilitate recovery from mental fatigue: being away, extent,
fascination and compatibility (Kaplan and Kaplan, 1989; Kaplan, 1995). ART explains
mental restoration in relation to exposure to natural environments and phases that provide
mental clarity (Kaplan, 1992). Each phase of the process provides a platform for mental
restoration to occur.
It is innate for our behavior to be influenced by the environment for the purpose of
restoration; a walk outside can provide mental clarity when exposed to the outdoor
environment (Naderi and Shin, 2008). Kaplan (1992) firmly asserted the benefits of
changing environments when seeking mental restoration; being away allows a person to
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reflect on issues in a new space, without thinking about those things that cause mental
fatigue and stress. The act of being away in a new place that doesn’t evoke intentional
thought, but passive thought, promotes attention restoration. While visiting natural
spaces, views of nature can offer a sense of spiritual renewal (Naderi and Shin, 2008).
ART presents extent as the second component in attainment of mental restoration.
Kaplan (1992) describes a model in which each person perceives the world. The model of
how an individual perceives space provides support for the four ART components. Extent
refers to the ability of a person to be intrigued by the perception of their surroundings and
further being within an environment that fits their satisfaction of the space. It is more of a
conceptual idea than an application of the environment.
In 2002, a healing garden at Alnarp University in Sweden was designed and
installed for people experiencing “burnout disease,” (Grahn and Stigsdotter, 2002). See
Figure 2.11 for an illustration of the healing garden at Alnarp University. In 2003, Grahn
and Stigsdotter developed three theories to explain people’s behavior when inside a
garden: The Healing Garden School; the Horticultural School; and the Instorative School.
The healing garden school suggests that users will experience restorative effects by
simply being within the space of the garden. Restoration occurs because of the
experiences that one has within the space. Although the contents of a garden contribute to
user experience, this school does not attribute restoration to physical contact with garden
elements. The experiences gained refer more to a cognitive approach than a physical
approach. In solidarity, Grahn and Stiggsdotter (2003), supported the idea that an
individuals’ response to a space are a reflection of their own cognitive processes at that
moment.
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The third phase of ART is fascination (Kaplan, 1992). Fascination presents the
opportunity for an individual to experience mental restoration through involuntary
attention, focusing on elements that cause intriguing thoughts and removes stressful
stimuli. This phase can occur through exposure to physical objects, the wonderment of a
new space, or by solving problems. A 2012 study conducted by Shukor et al. was
designed to focus on outdoor areas at healthcare facilities. It was discovered that best
practice guidelines for designing healing landscapes include more diverse themes and
concentrate mostly on practical matters, especially concerning the physical setting, such
as construction details (e.g., colors and materials). These features provide therapeutic
forms and textures that reduce stress (Karnik et. al., 2014) and restores attention (Kaplan,
1995).
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Figure 2.11

Illustrated plan view of the healing garden at Alnarp University, Sweden

Image source: Stigsdotter and Grahn (2003)
The second school developed by Stigsdotter and Grahn (2003) is the horticultural
school, which validates the importance of natural elements found within a garden room.
The horticultural therapy school suggests that healing occurs from the activities
performed within the garden. Reaching into the soil and feeling the earth in one’s hand
can affect the mental cognition of an individual. They may take joy and pride in
completing a hard day’s work in the garden. The perception of gravel under one’s foot or
the texture of foliage can contribute to mental restoration through tactile intervention.
However, the healing garden school also offers suggestion that psychological restoration
is achieved through fascination that occurs by natural processes in a garden. For example,
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the action of a hummingbird landing on a flower for nectar can induce thought-provoking
revelations that can offer tranquility. Exposure to bodies of water maintains attention
(Kaplan, 1984; Roni, 1998; Velarde et al., 2007) and can produce positive feelings about
one’s own health (Wheeler et al., 2012). Just as being away and extent are complimentary
phases of ART, so is fascination. However, it seems as though the components of each
theory could possibly work best when combined with one another. The Instorative
School, once known as the cognitive school, states that recovery occurs through a
combination of experiences and activities performed in the garden. It is the hybrid of both
schools mentioned earlier. The Instorative School supports the advantages of the Healing
Garden School and the Horticultural School, in stress reduction.
The final phase of ART is compatibility (Kaplan, 1992), which focuses on the roles
that people assume while being in nature. This level of ART emphasizes the importance
of human interaction with the outdoors. It states that stress reduction can be obtained by
exposure to compatible environments for the user. For instance, people who enjoy water
sports would likely spend more of their time outdoors, if water was readily accessible for
their enjoyment.
Precedence for Preferred Testing Methods
To gain clarity about the therapeutic elements of gardens, physical characteristics
supported through peer-review literature should be used as testing variables. The
following research methodology is modeled after evidence-based models used by Ulrich
and other researchers of this concentration. Much of this study’s research design is
supported by Ulrich’s (1979) use of colored images to represent the actual environment.
Precedence for data collection approaches was inspired by the research and analysis of
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healing gardens conducted by Stigsdotter and Grahn (2003). The following methods were
selected based on supporting documentation from the literature review. Other methods
will be discussed as they are listed in the methodology. Table 2.1 summarizes rationales
for preferred testing methods and characteristics.
Table 2.1

Therapeutic Properties of the Landscape
Components/Theory

Plants encourage
stress reduction
through attraction and
aesthetics. (Dijkstra et
al., 2008)

Architecture,
Landscape
Architecture,
and Horticulture

Vegetation

Stress Reduction

Presence of water

Nature sounds

Cognitive and
Behavioral Health
Wellness
Physical contact
with plant life
improves sensory
perception (Corazon
et al., 2010) and
attention (Ulrich,
1984)

Views of water
maintain attention
and interest. (Ulrich,
1984)

Enhance stress
recovery (Annerstedt
et al., 2013)

Decrease anxiety
and agitation, during
prolonged exposure.
(Saadatmand et al.,
2013)

Physical Health
Wellness
Views of trees with a
noticeable spread, can
lower blood pressure
(Lohr and PearsonMims, 2006)
The presence of
vegetation can
influence the
perception of pain,
reducing its affect
(Lohr and PearsonMims, 2000; Lohr,
2010)
People who live
closer to coastal
regions have reported
more positive
perspectives of selfhealth (Wheeler et al.,
2012)
Facilitate a faster
sympathetic arousal
recovery (Alvarsson
et al. 2010)
Significantly reduce
systolic and diastolic
blood pressures
(Saadatmand et al.,
2013)
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Table 2.1 Continued
Nature (collectively)

Interferes with the
onset of stress
(Hartig, 2006)
Influences stress
outcomes, in a state
of anxiety (Ulrich,
1979; Ulrich, 1984;
Ulrich, 1981; Ulrich,
1986; Visual
landscapes)

Healing gardens

Views

Nature dimensions
provide the most
beneficial effects of
stress restoration
(Grahn and
Stigsdotter, 2009)
Access to a garden
can support feelings
of comfort and wellbeing (Stigsdotter,
2004)

Views of nature can
reduce stress (Hartig
et al., 2003)
Views of infinity
induce feelings of
spiritual renewal
(Naderi and Shin,
2008)

Influences indirect
attention, which
allows the users’
mental facilities to
recover from
intentional direct
attention (Kaplan
and Talbot, 1988;
Kaplan and Kaplan,
1989)

Being in nature can
restore physical
energy (Naderi and
Shin, 2008)

Emotional
awareness is one of
the greatest benefits
of exposure to
nature. (Ulrich,
1984)
Can help one attain
improvements in
social functioning,
self-awareness, and
acceptance, as well
as improvements in
depression and
anxiety (Corazon et
al., 2010)
Fosters coherence
with natural
elements in the
environment
(Kaplan R., 1984)
Nature views
support attention
restoration, better
performance
(Tennessen and
Cimprich, 1995) and
self- discipline
(Taylor et al., 2002)
Views of nature
have a positive
influence on
physiological and
psychosocial
development
(Ulrich, 1986;
Corazon et al., 2010;
van den Berg et al.,
2007; Wagenfeld et
al., 2013)
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When applied visually
can enhance recovery
time after surgery
(Ulrich, 1984)

Physical health
benefits are attained
through experiences
within a healing
garden (Grahn and
Stiggsdotter, 2003)
Over time can reduce
muscle and skeletal
pain (Corazon et al.,
2010)

Views of nature can
reduce blood pressure,
anger and aggression,
and improve mood.
(Hartig et al. 2003)
Views of nature have
a better effect on
health than views of
urban environments
(Velarde et al., 2007)

Table 2.1 Continued
Color

Art

Aesthetics

Texture

Warm colors are
associated with stress
and cool colors are
associated with
serenity (Kwallek et
al., 1996)
Influences stress
reduction through the
perception of visual
complexity in patterns
(Taylor, 2006)

When viewed, color
can induce various
emotional responses
(Wexner, 1954;
Elliot and Maier,
2007)
Aesthetics stimulate
the portion of the
brain that processes
memory recognition,
pleasure and reward,
and reasoning (van
Paasschen et al.,
2015)

Natural textures
compared to abstract
images, provide
greater stress
reducing affects
(Karnik et al., 2014)

Pattern/Form

Soft patterns
naturally found in
the environment
(clouds, plants, etc.)
induce fascination
which cause
attention restoration
(Kaplan S., 1995)

Health

Safety

Environmental
Psychology

Exposure to colors of
the environment
affect physical
performance (Stone,
2003)

Exercise

Longer visits to green
spaces paired with
more physically
asserted activities, has
empirically supported
its positive effects on
stress reduction.
(Hansmaan et al.,
2007; Puett et al.,
2014)

Walks in nature can
alleviate attentional
fatigue and provide
mental relaxation
(Pretty et al., 2005;
Hartig and Staats,
2006)

Sensory Perception

The sensory
dimensions of nature,
rich in species, and
social have the most
stress reducing effects
of all the other
sensory dimensions.
(Grahn and
Stigsdotter, 2010)

A multimodal vector
through which the
environment is
perceived, and
affects the user’s
feelings (Ulrich,
1983)
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Feeling secure is a
determining factor
when deciding to
exercise in nature
(Lawrence et al.,
2015)
Accessibility to green
space directly outside
of the home can
significantly improve
health. (Grahn and
Stigsdotter, 2003)

Table 2.1 Continued
Being Away

Extent

Fascination

Moments of
fascination can evoke
excitement and/or
tranquility by
intriguing the users’
attention towards
subtle and indirect
tones (Kaplan R.,
1984)

Compatibility

Being away in a
different but natural
environment, sets
the stage for mental
restoration (Kaplan
S., 1995)
Feelings of actual
and contextual
extent creates a
platform for
tranquility and
coherence (Kaplan
S., 1995)
Stimuli that induce
fascination provide
opportunities for
direct attention
restoration, through
the implication of
involuntary attention
(Kaplan R., 1984;
Kaplan S., 1995;
Berman et al., 2008)
Compatibility with
the environment
motivates effortless
physical activity
(Kaplan S., 1995)

Past and recent citations supporting evidence-based therapeutic characteristics of the
landscape.
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CHAPTER III
METHODOLOGY
This environmental preference study explores the preferences of African
American women for the incorporation of healing gardens to low-income public housing
developments in Mobile, AL. The following methods were used to answer the research
question: Will viewing images of healing gardens in low-income public housing
developments affect the stress level of African-American women who reside in
government subsidized housing?

Participant Solicitation
Women, 18 years of age or older, African American, and who lives or lived in
low-income public housing developments, were eligible to participate. African American
women were chosen because of their higher susceptibility to stress-related illnesses
(Mulia and Zemore, 2012).
Due to the use of human participants, the researcher was required to take and pass
the Mississippi State University Institutional Review Board (IRB) assessment as required
by the law and the university, to involve human participants. The IRB is an entity that
oversees, protects, and provides the guidelines for the use of human and animal
participants.
Participant selection was conducted from a convenience sample obtained at the
Liberty Missionary Baptist Church located in Mobile, AL. Upon request, the researcher
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received the permission of Rev. Dr. Clyde Maye, Jr., Pastor, to solicit his members for
participation as well as using the church’s facilities to collect data. The recruitment
process involved speaking to the women’s auxiliary groups of the church and giving each
lady a recruitment letter. The letters contained the purpose of the study and contact
information for the researcher and associated authorities. In order to encourage as much
participation as possible, each letter explained the potential of receiving a five-dollar
incentive for participation. The five-dollar reward was given to the participant after
completing the participant packet.
The recruitment letters informed prospective participants that partaking in this
study was strictly voluntary and that no discrimination would be held against them, if
they chose not to participate any further during any portion of the testing session.
Indicated on the recruitment letter was the date and time of the data collection day. The
Pastor and the researcher selected a date and time for data collection at the church after
the approval of the researcher’s methodology by the IRB. This date and time was
considered based upon the schedule of church events, which were Wednesday evenings
Testing Site
Data collection commenced on Wednesday, July 15, 2015 and culminated on
Thursday, July 16, 2015. This process took place in the fellowship hall of Liberty
Missionary Baptist Church in Mobile, AL. Participants were solicited on the researcher’s
behalf by the Pastor of the church who had prior knowledge of eligible participants. As
participants arrived they were asked to sit in the waiting area until they were called into a
private room. There was 30 participants total solicited as a testing group (n=30). The
researcher sampled the first five participants to arrive to the testing site. Participants were
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asked to enter a separate room from the fellowship hall and have a seat at one of five
video booths available. The booths were provided as a means of protection for each of the
participant’s personal information. Booths were faced toward the direction of a bare wall
for the projection of the audiovisual simulation to be seen by participants.
Testing Measures
Background
The healing garden designed for this research thesis was modeled after the healing
garden developed at Alnarp University in Sweden which was designed by researchers
Ulrika Stigsdotter and Patrik Grahn in 2003. There were some modifications made so that
the garden could fit the space of the housing development site in this research.
Components in the garden were also manipulated to reflect testing features used in this
study. Those features tested were selected based on the peer-reviewed information
discussed in the literature review.
From the methods described in the literature review, Roger Ulrich’s methodology
was used for testing (Ulrich, 1984; Ulrich et al., 1991). Table 3.1 presents a chart that
compares the similarities between Ulrich’s methodology and the researcher’s
methodology. A comparative test was designed for this study to determine the responses
of a sample of African American women. A comparison of frequency responses is a
simple measure to compare two samples. These assessments are discussed along with test
features that were exposed only to the control group.
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Table 3.1

Ulrich vs. Researcher Methodology

Research
Component
Population
Imagery
Scenery
Induced stressor
Data collected

Collection method
Study type

Ulrich’s Methods
Hospital patients and
nurses/ Students
Photos
Natural vs. Urban
Woodshop video
Demographics
Induced stress rating
Blood pressure
Heart rate
Cortisol levels
Environmental preference
Surveys
Environmental preference
study

Researcher’s
Methods
African-American
Women
Computer generated
simulation
Natural vs. Urban
Woodshop video
Demographics
Induced stress rating
Perceived stress rating
Environmental preference

Surveys
Environmental preference
study

A comparison of Roger Ulrich’s methodology to the researcher’s methodology
Testing Conditions
Two recovery conditions, RC 1 and RC 2, were developed to reflect the
environmental context of a standard low-income public housing development that could
be found anywhere throughout the Southeastern United States. These recovery
conditions were developed to reflect the environmental settings of a low-income public
housing development without a healing garden (RC1) and with a healing garden (RC2).
The recovery conditions were modeled in the Google SketchUp 3D modeling program,
which provided a modern photorealistic simulation of a low-income public housing
development. The researcher planned and designed a healing garden based on the healing
garden located at Alnarp University in Sweden. The plan was initially rendered in plan
view by hand (Figure 3.6), and then graphically built using Google SketchUp to develop
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a three-dimensional model of man-made and natural elements found in an outdoor scene
(Figures 3.4 and 3.5). This technique of using a computer-generated 3D model as a
representation of the landscape was inspired by preceding studies that also used videos
and photos to represent the actual landscape (Ulrich, 1979; Ulrich et al., 1991; Hartig and
Staats, 2006). Because of the different recovery conditions, participants were randomly
separated into two groups: 1) where the first group of participants was exposed to
recovery condition 1 (no healing garden in the model) and 2) the second group of
participants was exposed only to recovery condition 2 (the inclusion of a healing garden).
Recovery Condition 1 (RC1)
Starkville, Mississippi is a college town located in the east-central portion of
Mississippi. Demographics taken from the 2010 United States census indicate that
Starkville is occupied by 23,888 residents. These values are represented predominately
(59.6%) by Caucasian residents; African American residents occupy 34.6% of the city.
The remaining 5.8% of residents are of Asian, Hispanic, or Pacific Islander decent.
Gender distribution is about equal (male – 49.5%; female – 50.5%). Income statistics
state that the median income is $26, 635 and the mean income is $43, 282; 25% of the
population describe themselves as having at least a bachelor’s degree and 22.3% have a
graduate degree or higher and 16.9% only have a high school diploma or high school
equivalency (United States Census, 2010).
The Conner Heights Housing development in Starkville, Mississippi, was chosen
as the model for environmental conditions of a typical low-income public housing
development found within the Southeastern United States. See Figure 3.1 for a rendered
plan view of the existing site. The original goal for testing was to use participants from
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Starkville, MS. However, the researcher was denied permission to solicit women on the
housing grounds for participation in the study.

Figure 3.1

Rendered plan view of existing condition of Conner Heights Housing
Development – Starkville, MS

Image source: Researcher
This neighborhood complex has one driveway for entry and exit, and consists of
fifty single-level, duplex-styled apartments (two dwellings per unit) surrounded by mown
lawn and woodlands at the property line. There are no gardens on the site. The
development provides a small playset and a basketball court for neighborhood children.
Although sidewalks are available, they are non-contiguous and in poor condition in
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certain areas (Figure 2.6). These characteristics are listed below. See Figures 3.2 – 3.8,
for a graphic representation of the site.






Figure 3.2

not clearly defined
broken concrete
uneven walking surfaces
low/flooding sections
missing portions

Conner Heights Housing Development Housing Authority Office –
Starkville, MS

Image source: Researcher

Figure 3.3

Front image of a housing unit in Conner Heights Housing Development –
Starkville, MS

Image source: Researcher
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Figure 3.4

Rear side of a housing unit in Conner Heights Housing Development –
Starkville, MS

Image Source: Researcher

Figure 3.5

View of roadway in Conner Heights Housing Development – Starkville,
MS

Image source: Researcher
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Figure 3.6

View of non-contiguous sidewalk in Conner Heights Housing
Development – Starkville, MS

Image source: Researcher

Figure 3.7

Playset surrounded with liter in Conner Heights Housing Development –
Starkville, MS

Image source: Researcher
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Figure 3.8

Basketball court without goal posts, in Conner Heights Housing
Development – Starkville, MS

Image source: Researcher

Figure 3.9

Open space between rear side of housing units in center of Conner Heights
Housing Development – Starkville, MS

Image source: Researcher
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Figure 3.10

Clothes line located in the rear of a housing unit in Conner Heights
Housing Development – Starkville, MS

Image source: Researcher
The following colors and features were tested by RC1 to obtain baseline data of this
sample’s perception of the existing condition of the housing development. These colors
were chosen for testing because of their presence within the existing housing
development.
Colors tested in RC1






Green
Brown
Gray
Blue
White
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Features tested in RC1








Apartment buildings
Sidewalks
Parking/roads
Play area
Trees
Grass
Basketball court

Figure 3.11

Aerial view of Conner Heights Housing Development – Starkville, MS

Image source: Google Earth
Recovery Condition 2 (RC2)
A second model (RC2) utilized the same housing development as RC1, but
included a healing garden in the north-east corner of the site (Figure 3.3)
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Figure 3.12

Rendered plan view of Conner Heights Housing Development with
proposed healing garden – Starkville, MS

Image source: Researcher
This neighborhood complex has one driveway for entry and exit, and consists of
fifty single-level, duplex-styled apartments (two dwellings per unit) surrounded by mown
lawn and woodlands at the property line. There are no gardens on the site. The
development provides a small playset and a basketball court for neighborhood children.
Although sidewalks are available, they are non-contiguous and in poor condition in
certain areas (Figure 2.6). These characteristics are listed below. See Figures 3.2 – 3.8,
for a graphic representation of the site.






not clearly defined
broken concrete
uneven walking surfaces
low/flooding sections
missing portions
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Figure 3.13

Rendered Google SketchUp perspective of healing garden in Conner
Heights Housing Development – Starkville, MS

Image source: Researcher
The SketchUp model (Figure 3.5) provided views that allowed participants to see the
space in its entirety. These elements were paired with realistic sounds obtained from
YouTube (chirping birds, car mufflers, running water, etc.) to replicate an actual outdoor
environment. The addition of accessory sounds commonly found outside, was
incorporated into the simulation to complete a realistic effect of the garden. A walk-thru
video simulation was created to give participants the feeling that they were walking
through the garden. The significance of these features is described in Table 2.1.
The following colors were not only tested in RC1, but they were also tested in
RC2.
Colors tested in RC2






Green
Brown
Gray
Blue
White
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These colors were tested in RC2 to identify differences, if any, between responses
provided by RC1 and RC2. This comparison was needed because the perception of RC2
towards the existing housing condition might have been affected by the exposure to the
proposed enhancements (colors and features). The following colors are the additional
colors that were tested only by RC2. These colors were chosen based on their absence in
the existing condition of the housing developments
Additional colors tested only in RC2





Yellow
Pink
Purple
Orange

The following features were not only tested in RC1, but they were also tested in RC2.
These features were tested in RC2 to compare any difference that might have occurred
between responses in RC1. Information gathered from testing these elements within RC2
will show if the perception of the existing housing development is affected by the
exposure to the proposed additional enhancements.
Features tested in RC2








Apartment buildings
Sidewalks
Parking/roads
Play area
Trees
Grass
Basketball court

The following additional features were exposed only to RC2 to test the effectiveness of
the proposed features. This occurred to identify differences, if any, between the
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perception of the existing quality of the housing development and the proposed
enhancements.
Additional features tested in RC2








Garden walking paths
Fire pit
Exercise space
Shaded seating areas
Non-shaded seating areas
Vegetable garden
Water feature

Figure 3.14

Rendered Google SketchUp perspective of proposed healing garden –
Starkville, MS

Image source: Researcher
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Figure 3.15

Rendered Google SketchUp bird’s eye view of proposed healing garden in
Conner Heights Housing Development – Starkville, MS

Image source: Researcher

Figure 3.16

Rendered Google SketchUp bird’s eye view of water feature in proposed
healing garden for Conner Heights Housing Development – Starkville, MS

Image source: Researcher
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Induced Stressor Video
An induced stressor in the form of a video, “It Didn’t Have to Happen,” (Lazarus
et al., 1965), was shown to RC1 and RC2, before being exposed to an audiovisual
simulation of the landscape. The stressor video displayed the importance of workplace
safety when working with heavy machinery used for cutting lumber. This video was
selected as a stressor due to its proven anxiety-building plot, and has been used as a
stressor in prior research (Lazarus et al., 1965, and Ulrich et al., 1991). A mild level of
mental stress was purposely induced to ensure that the participants were experiencing a
slightly stressful state during exposure to the treatment conditions.
Likert Scale Surveys
RC1 (no healing garden) and RC 2 (healing garden), were given surveys. Three 5point Likert scale (Wuensch, 2005) questions measured the effectiveness of the induced
stressor and audiovisual simulations. The effectiveness of the induced stressor on both
recovery conditions were measured by participant responses to questions asking them to
rate their perceived level of stress. These surveys were distributed before and after
exposure to the induced stressor and again after the audiovisual simulation. The initial
Likert scale question collected baseline values for the participants’ perceived level of
stress during the testing session. The second Likert scale tested the effectiveness of the
induced stressor on the participant. The third scale measured the effectiveness of both
treatments given to each recovery condition. When asked to rate their perceived level of
stress, the participants had the options rating their level as: 5 - Very high, 4 - High, 3 Moderate, 2 -Slight, 1 - None. By using a Likert scale to measure the participants self-
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assessed level of stress before and after exposure to the induced stressor, it can be simply
determined the effectiveness of each treatment.

Figure 3.17

Hand-rendered, enlarged plan view of proposed healing garden for Conner
Heights Housing Development – Starkville, MS

Image source: Researcher
Environmental Preference Questionnaire
An assessment of environmental preference was given through a survey. These
questions were created by the researcher to investigate traits specifically related to the
population. An environmental preference survey, consisting of elements supported by the
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theories of Roger S. Ulrich (1979, 1984) and Kaplan and Kaplan (1989), was used to
investigate the participants’ preference for environmental characteristics that are reflected
throughout the simulations. The survey asked participants questions about their
preference for elements and activities highlighted in the simulation. Demographic
information that included age, gender, race, income, and housing status, was also
obtained in the environmental preference survey.
Perceived Stress Scale (PSS) 10-Item Survey
As an additional measure, the 10-item Perceived Stress Scale (PSS) was used to
understand how this population perceives stress (Cohen and Williamson, 1988). The
scale questioned participants about how they have perceived and coped with stress within
the past month. Data collected from the PSS responses provide a comparison for how
women with similar socioeconomic backgrounds perceive stress, within the sample.
Order of Testing
Participants were tested immediately upon their arrival time to the testing site.
Once seated, they were issued informed consent forms (approved by Mississippi State
University Institutional Review Board) that explained the information about the
researcher, the voluntary study, and their rights as a participant in the testing. The
researcher briefly discussed each section with the participants, explaining the importance
of understanding each section before signing and dating their consent form. They were
asked not to share any information regarding their testing session to protect their privacy
as well as the privacy of others. Following the review of the consent forms, participants
were given packets containing a series of surveys.
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Testing packets consisted of all surveys to be answered by respondents. These were
given to the participants with a pre-coded sequence of letters and numbers (P1RC1 =
Participant 1 Recovery Condition 1). Predefined codes were placed in the top right corner
of each packet to help identify the participants without compromising their privacy or
identity. The researcher explained what to expect during the 30-minute session. See the
Appendix, for the appointment day script used throughout the whole testing section. They
were provided with details about what to do between the induced stressor video and
simulation of the randomly assigned landscape (recovery condition 1 or 2). The first task
participants were to perform was to rate their perceived level of stress on a Likert scale.
This initial rating was obtained to establish a baseline value for the participants’ perceived
level of stress before being exposed to the induced stressor. They were given one minute
to answer the question on the first page of the packet. After initially rating their perceived
level of stress on the Likert scale, the participants were shown the induced stressor video,
which is a standard video that has been used in similar precedent studies. After being
exposed to the stressor video, a message populated the screen asking the participant to
answer the Likert scale on page two.
The second form was another Likert scale measuring their perceived level of
stress post-exposure to the stressor. They were given one minute to answer the question
before moving on to the randomly selected recovery condition they were randomly
selected to watch. Participants were then shown a four-minute audiovisual simulation
prepared specifically for the testing packets passed out to the first group, before starting
the test. These packets contained questionnaires with questions that were the same for
both recovery conditions except for the last three questions on the environmental
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preference survey. These three questions measured elements specific to each respective
recovery condition. After watching the four-minute audiovisual simulation of the
randomly assigned recovery condition, the participants were prompted to answer the
questions on pages 3, 4, 5, and 6. Page 3 was a final form consisting of a third Likert
scale which was used to determine the participants perceived level of stress after being
exposed to the randomly assigned landscape (recovery condition) video simulation. The
environmental preference survey gathered data on pages 4, 5, and 6, collecting
demographic information and gauging participants’ preference for various elements
showcased in the randomly assigned landscape video simulation.
The first group of five participants was exposed to recovery condition 1 (existing
conditions). After answering the environmental preference survey, participants were
asked to complete the final survey, the PSS (Perceived Stress Scale). After all of the
Likert scales and surveys were answered, participants submitted their responses. Once
participants exited the testing room, their responses along with their signed consent forms
were immediately stored in the researcher’s portable lockable file container. However,
before leaving, participants were each given a reward acceptance form confirming receipt
of their gift, along with five dollars for their participation. When participants in the first
group completed their 30-minute testing session, another set of five participants entered
the testing room. This set of participants were exposed to the exact same process as the
first group, however they were given packets to recovery condition 2 (healing garden)
and watched the video simulation corresponding with those packets. This process
continued until all thirty participants were tested by the researcher. Figure 3.7 graphically
describes the data collection process from start to finish.
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Figure 3.18

Data collection flowchart displaying the order in which data was collected

Image source: Researcher
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CHAPTER IV
RESULTS
Chapter four presents the results from testing the proposed methodology on
African American women living in low-income public housing developments. These
results helped to identify their environmental preference towards healing gardens. The
data that was collected from Likert scales, the environmental preference questionnaire
(EPQ), and the Perceived Stress Scale (PSS) is reported in text and table format. Tables
4.1 – 4.4 and tables 4.6 – 4.7 present percentages of variable responses from both
recovery conditions (RC1 and RC2). Tables 4.4 – 4.5 present percentages of variables
that were tested only in RC1. These results suggest that healing gardens may be an
effective solution to stress management in African American women living in lowincome public housing developments.
Sample Demographics and Statistical Description
The following results indicate basic demographic information that will
statistically describe the sample. The text will discuss results taken from the following
variables:






sample size
age
employment and income
housing and children
health
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The order in which variables are presented is based on the order of the testing surveys.
Frequency table 4.1 reports this data for each recovery condition (RC1 and RC2). Only
those variables that contained responses are listed in the table. All variable responses that
were available during testing are in the appendices. Percentages were rounded to the
nearest tenth within the text. However, table 4.1 presents exact values.
Sample Size
African American women (n=30), ages 18 and older, were recruited for this study.
Each recovery condition group (RC1 and RC 2) consisted of 15 participants.
Demographic analysis revealed that that all (100%) participants in both samples were
female and living in low-income public housing developments.
Age
A large portion of the sample in RC1 fell between the ages of 55-64 years (33%)
and 45-54 years (27%). The remaining portion of participants in RC1 categorized
themselves as being between the age ranges of 65-74 years (20%), 35-44 years (13%) and
18-24 years (7%). No participants indicated themselves within the 25-34-year age group.
Age analysis of RC2 indicated that a majority of the participants were equally
distributed amongst three age groups. The most responded age ranges were 25-34 years
(20%), 35-44 years (20%), and 65-74 years (20%). From the 15 participants in RC2, 13%
indicated themselves as being between the ages of 55-64 years. The age ranges of 18-24
years (6.7%) and 45-54 years (6.7%) accounted for the remaining participants in RC1.
There were no missing values.
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Employment and Income
Employment status for RC1 indicated a little more than 50 % of the sample (53%)
as unemployed. The remaining 47% was employed. Income assessment presented a
majority of the sample as being within the income range of $15,001-$20,000 (33%) and
$20,001-$30,000 (33%). However, 20% identified their salary within the $30,001$40,000 range. About 14% of participants made between $5,001-$10,000 (7%) and
$10,001-$15,000 (7%). RC1 indicated 33.3% of participants making between $15,001
and $20,000, and another 33.3% making between $20,001 and $30,000, annually.
Responses from RC2 revealed that 73% of its participants were employed. The
remaining 27% were unemployed. An income assessment presented 40% of participants
in RC2 as making $15,001-$20,000. The remaining 60% of participant responses were
equally distributed amongst the income ranges of $5,001-$10.000 (20%), $10,001$15,000 (20%), and $30,001-$40,000 (20%). There were no responses for the income
range of $10,001-$15,000.
Housing and Children
Housing results for RC1 indicate that participants lived in either a house (80%) or
an apartment (20%) located in a low-income housing development. These participants
were mostly women with children (87%); 13% did not have children. Further analysis
indicated that 33% of the participants in RC1 had at least between 1 and 3 children who
were 18 years of age or younger and resided in the home. However, 60% of the sample
responded as having no children aged 18 or younger who resided at home. A small
portion of the sample (6.7%) had between 4 and 6 children who were 18 years of age or
younger and living at home.
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The housing situation for RC2 was almost equal with 47% living in a house and
53% living in an apartment located in a low-income housing development. Unlike RC1,
all participants in RC2 (100%) were women with children. However, only 53% indicated
themselves as having between 1 and 3 children age 18 or younger residing at home. RC2
presented 40% of the respondents as having no children age 18 or younger residing at
home. Like RC1, this testing group also consisted of 6.7% of participants with 4 to 6
children age 18 or younger living at home.
Health
A brief health assessment showed that 87% of RC1 suffered from health
conditions such as high blood pressure and diabetes. The remaining 13% experienced no
health problems. Exercise analysis indicated that 33% of the sample in RC1 exercised 3
to 5 times per week. Twenty-six percent stated that they exercised one to two times per
month and 20% exercised 1 to 2 times per week. A small portion of the sample stated that
they exercised daily (6.7%)
Slightly more than 50% of RC2 (60%) experienced health conditions. Forty
percent stated that they did not have health issues. RC2 reported that 47% of its
participants exercised about 1 to 2 times per week. Twenty-seven percent of participants
stated that they exercised 3 to 5 times per week and 13% reported exercising 1 to 2 times
per month. There were no participants who exercised daily.
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Table 4.1

Demographic Comparisons
RC1 (Existing conditions model)
(n = 15)

RC2 (Existing conditions w/healing garden
model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

f

Valid
Percentage
%

Cumulative
Percentage
%

Age
18-24 yrs.
25-34 yrs.
35-44 yrs.
45-54 yrs.
55-64 yrs.
65-74 yrs.
75 yrs. or older
Total

1
0
2
4
5
3
0
15

6.7
0.0
13.3
26.7
33.3
20.0
0.0
100.0

6.7
6.7
20.0
46.7
80.0
100.0

1
3
3
1
2
3
2
15

6.7
20.0
20.0
6.7
13.3
20.0
13.3
100.0

6.7
26.7
46.7
53.3
66.7
86.7
100.0

Are you
employed?
Yes
No
Total

7
8
15

46.7
53.3
100.0

46.7
100.0

11
4
15

73.3
26.7
100.0

73.3
100.0

Do you have
children?
Yes
No
Total

13
2
15

86.7
13.3
100.0

86.7
100.0

15
0
15

100.0
0.0
100.0

100.0

How many
children under the
age of 18 live with
you?
0
1-3
4-6
7-9
10 or more
Total

9
5
1
0
0
15

60.0
33.3
6.7
0
0
100.00

60.0
93.3
100.0

6
8
1
0
0
15

40.0
53.3
6.7
0.0
0.0
100.0

40.0
46.7
100.0

What is your
housing situation?
House
Apartment
Total

12
3
15

80.0
20.0
100.0

80.0
100.0

7
8
15

46.7
53.3
100.0

56.7
100.0

15

100.0

100.0

15

100.0

100.0

15

100.0

15

100.0

Survey Item

Which of the
following housing
options best
describes your
current situation?
Rent where you
live
Total
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Table 4.1 Continued
Income
$5,001-$10,000
$10,001-$15,000$15,001-$20,000
$20,001-$30,000
$30,001-$40,000
Total

1
1
5
5
3
15

6.7
6.7
33.3
33.3
20.0
100.0

6.7
13.3
46.7
80.0
100.0

3
0
6
3
3
15

20.0
0.0
40.0
20.0
20.0
100.0

20.0
0.0
60.0
80.0
100.0

Do you have any
of the following
health problems
(high blood
pressure,
diabetes, heart
disease, lung
disease, chronic
fatigue?
Yes
No
Total

13
2
15

86.7
13.3
100.0

86.7
100.0

9
6
15

60.0
40.0
100.0

60.0
100.0

1
5

6.7
33.3

6.7
40.0

0
4

0.0
26.7

26.7

3

20.0

60.0

7

46.7

73.3

4

26.7

86.7

2

13.3

86.7

2
15

13.3
100.0

100.00

2
15

13.3
100.00

100.00

How often do you
exercise?
Daily
3-5 times per
week
1-2 times per
week
1-2 times per
month
Never
Total

Frequencies for demographics from both recovery conditions (RC1 and RC2). Response
options possessing values, are only shown. See appendix for all question responses.
Tested Features and Colors
Colors tested between RC1 and RC2
Five colors commonly found in nature were tested between both recovery
conditions, RC1 and RC2, using ordinal scale formatted questions.






green
brown
gray
blue
white
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The order in which these colors are reported is based on the order in which they were
presented during testing. Comparable results were produced from each recovery
condition (RC1 and RC2). These results are described in Table 4.2. Only variable
responses that contained values are listed in the table. However, all variable responses are
available in the appendices. Percentages were rounded to the nearest tenth within the text,
but table 4.2 presents exact values.
Green
Green was one of the most relaxing colors tested in RC1. The combination of all
forms of relaxation (extremely relaxing, quite relaxing, moderately relaxing, and slightly
relaxing) provided a cumulative percentage of 93%. The remaining 7% were not relaxed
at all. A large portion of the sample (40%) in RC1 perceived green as extremely relaxing.
This percentage was followed by an equal amount of the same sample perceiving the
color as quite relaxing (20%) or slightly relaxing (20%). Thirteen percent of RC1 saw
green as moderately relaxing and 7% perceived it to be not relaxing at all. All available
responses were accounted for by participants in RC1.
RC2 predominately perceived green as an extremely relaxing (53%) color. Green
was perceived by 33% of the sample as quite relaxing. The remaining 13% revealed
green as a moderately relaxing color. There were no participants who indicated green as
slightly relaxing or not relaxing at all. The cumulative percentage of all forms of
relaxation shows that all participants in RC2 (100%) perceived green as relaxing. No one
perceived the color as not relaxing at all.
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Brown
In RC1, brown is one of two colors that were least perceived as relaxing. The
cumulative percentage of those participants in RC1 who perceived brown as relaxing is
73%. Twenty-seven percent thought of the color as not relaxing at all. The itemization of
variable responses revealed there was an equal perception of the color as slightly relaxing
(27%) and not relaxing at all (27%). There were 20% of participants who saw brown as
quite relaxing. Another equal distribution of participant perception indicated that 13%
perceived the color as extremely relaxing and another 13% perceived brown as
moderately relaxing. All variable response options were accounted for by the sample.
Similar to RC1, brown was the least relaxing color of all colors tested in RC2.
There was a cumulative percentage of 73% for all categories of relaxation in RC2. The
remaining 27% perceived brown as not relaxing at all. A breakdown analysis of the color
shows that a majority of the sample in RC2 perceived the color as moderately relaxing.
Not relaxing at all accounted for 27% of participant responses toward brown. An
additional 20% believed the color to be slightly relaxing. The remaining 13% perceived
brown as quite relaxing. There were no responses for the category of extremely relaxing.
Gray
RC1 experienced similarities in responses for the colors gray and brown. Like
brown, gray was equally perceived by participants as either slightly relaxing (27%) or not
relaxing at all (27%). However, an additional 27% found gray to be moderately relaxing.
Similarly, to brown, 13.3% perceived gray as extremely relaxing but 6.7% perceived it as
quite relaxing. When combined, all responses offering different strengths of relaxation
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have a cumulative percentage of 73%. Twenty-seven percent revealed gray as not
relaxing at all.
There were noticeable differences between responses from the colors gray and
brown, for RC2. In comparison to brown, only 20% of RC2 found gray as not relaxing at
all. However, a large portion (47%) perceived gray as slightly relaxing. The next
common perception of gray is that it was moderately relaxing (27%). The last 7%
perceived gray as quite relaxing. No participants indicated gray as extremely relaxing.
These values were calculated with the consideration of responses from both recovery
conditions, regarding both colors. The cumulative percentage for all levels of relaxation
equaled to 80% and the remaining 20% found it to be not relaxing at all.
Blue
Besides green, blue was another color that was perceived as the most relaxing in
RC1. A cumulative percentage of 93% supports the assessment of participants being
relaxed when exposed to blue. A remaining cumulative percentage of 7% were not
relaxed at all. A breakdown analysis of each level of relaxation reveals that 53% of the
sample in RC1 thought of blue as a quite relaxing color. The extremely relaxing category
followed, accounting for 33% of sample responses. There was an equal perception of the
color as moderately relaxing (7%) and not relaxing at all (7%). There were no variable
responses for the category of slightly relaxing.
RC2 shared similar findings to RC1 with blue being one of the most relaxing
colors tested in the group. A cumulative percentage of 100% proves the samples relaxed
perception to the color. A majority of the sample (60%) indicated blue as a quite relaxing
color. Thirty-three percent of the sample saw blue as extremely relaxing. The last 7%
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perceived blue as moderately relaxing. There were no responses available for the
categories of slightly relaxing and not relaxing at all.
White
Like green and blue, white was the next color that was perceived the most, as
relaxing. A cumulative percent of 86% believed white to be relaxing. Only 13%
perceived white as not relaxing at all. White was tested in RC1 with 40% of the sample
indicating it as quite relaxing. An additional 20% saw white as an extremely relaxing
color. There was an equal amount of perception within the categories of moderately
relaxing (13%), slightly relaxing (13%), and not relaxing at all (13%). There were no
variable responses that did not contain values. In comparison to other colors, white was
the next color with the highest cumulative percentage for being a relaxing color, in
comparison to blue.
White was one of the most relaxing colors exposed to RC2. There was a
cumulative percentage of 93% who believed the color to be relaxing. Only 7% of the
sample perceived the color as not relaxing at all. A breakdown of variable response
options indicates that most of the sample in RC2 (47%) viewed the color as quite
relaxing. Extremely relaxing was the next variable response with the most responses at
33%. Like RC1, 13% saw white as a moderately relaxing color and 7% perceived it as
not relaxing at all. There were no values for the category of slightly relaxing.
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Table 4.2

Existing Colors Comparisons

Survey Item

Recovery Condition 1 (Existing
conditions model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

Recovery Condition 2 (Existing
conditions w/healing garden model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

How relaxing did you
find the following
colors?
Green
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

6
3
2
3
1
15

40.0
20.0
13.3
20.0
6.7
100.0

40.0
60.0
73.3
93.3
100.0

8
5
2
0
0
15

53.3
33.3
13.3
0.0
0.0
100.0

53.3
86.7
100.0

Brown
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

2
3
2
4
4
15

13.3
20.0
13.3
26.7
26.7
100.0

13.3
33.3
46.7
73.3
100.0

0
2
6
3
4
15

0.0
13.3
40.0
20.0
26.7
100.0

0.0
13.3
53.3
73.3
100.0

Gray
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

2
1
4
4
4
15

13.3
6.7
26.7
26.7
26.7
100.0

13.3
20.0
46.7
73.3
100.0

0
1
4
7
3
15

0.0
6.7
26.7
46.7
20.0
100.0

0.0
6.7
33.3
80.0
100.0

Blue
Extremely relaxing
Quite relaxing
Moderately relaxing
Not relaxing at all
Total

5
8
1
1
15

33.3
53.3
6.7
6.7
100.0

33.3
86.7
93.3
100.0

5
9
1
0
15

33.3
60.0
6.7
0.0
100.0

33.3
93.3
100.0

White
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

3
6
2
2
2
15

20.0
40.0
13.3
13.3
13.3
100.0

20.0
60.0
73.3
86.7
100.0

5
7
2
0
1
15

33.3
46.7
13.3
0.0
6.7
100.0

33.3
80.0
93.3
93.3
100.0

Frequency values and cumulative percentages of responses for colors from both recovery
conditions (RC1 and RC2). Response options possessing values, are only shown. See
appendix for all question responses.
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Features tested between RC1 and RC2
The following information provides response percentages for the seven features
tested in both RC1 and RC2. The features tested were:








apartment buildings
sidewalks
parking/roads
play area
trees
grass
basketball court

These results were documented to report the difference in averages for each variable
tested in both recovery conditions (RC1 and RC2). Results from each recovery condition
are described in Table 4.3. They are discussed within the following text based on the
order in which they appeared in the survey. Percentages were rounded to the nearest tenth
within the text. However, table 4.3 indicates exact values. Only those variables that
contained responses are listed in the table. All available responses are located in the
appendices.
Apartments
The perception of existing apartments in the tested housing complex was assessed
to measures the affect they have on the stress of participants in RC1. A majority of the
sample in RC1 perceived the apartment buildings in this study as relaxing (80%).
Twenty percent perceived them as not relaxing at all. The breakdown of this percentage
is described within this text. Results reveal that most the sample (33%) perceived the
apartment buildings as quite relaxing. However, there were equal perceptions about the
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building being either extremely relaxing (20%), slightly relaxing (20%), and not relaxing
at all (20%). The least perceived level of relaxation was moderately relaxing (7%).
The same feature was tested in RC2. Cumulative percentages for RC2 reveal that
only 20% of the sample was relaxed by the availability of apartment buildings. The
remaining 80% were not relaxed at all. The itemization of these results varies drastically
from RC1. Results show that a majority of the sample in RC2 were not relaxed at all
(80%). However, there were some who found it to be quite relaxing (7%), moderately
relaxing (7%), or slightly relaxing (7%). There were no participants in RC2 who found
the apartment buildings to be extremely relaxing.
Sidewalks
The available sidewalks were analyzed for participants’ perception of walking
circulation throughout the housing development. Cumulative percentages present that
87% of the sample in RC1 found them relaxing. Analysis of each available variable
response shows that a majority of the sample in RC1 thought of the sidewalks as slightly
relaxing (27%). A smaller portion of the sample (13%) found them not relaxing at all.
There was an even distribution of participants amongst extremely relaxing (20%), quite
relaxing (20%), and moderately relaxing (20%). The least answered option was not
relaxing all (13%).
Cumulative percentages reveal that 40% of the participants in RC2 thought of the
sidewalks as quite relaxing. The categories of extremely relaxing (27%) and moderately
relaxing (27%) accounted for an equal number of respondents from RC2. The remaining
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7% perceived sidewalks as slightly relaxing. There were no participants who perceived
the sidewalks as not relaxing at all.
Parking and Roads
Existing parking and roadways were tested for participants’ perception of
vehicular circulation. This was tested to identify if they were relaxed from the parking
and vehicular circulation the apartment complex had to offer. Results from RC1 shows
that 40% of the sample was slightly relaxed from parking and roads. Another 27% was
extremely relaxed from parking and roads. The next most answered variable option was
not relaxing at all (20%). The remaining 13% perceived parking and roads as moderately
relaxing (13%). There were no participants who perceived parking and roads as quite
relaxing. According to cumulative percentages, 80% of the sample was relaxed by
parking and roads
Results for RC2 reveal that most of its sample perceived parking and roads as
moderately relaxing (53%). However, many participants also saw parking and roadways
as slightly relaxing (27%). Quite relaxing accounted for 13% of the sample and the last
&% perceived parking and roads as not relaxing at all. Cumulative percentages reveal
that most of the sample in RC2 perceived parking and roads as relaxing (93%).
Play Area
The site’s existing play area was analyzed. RC1 indicated with a cumulative
percentage of 87%, that they were extremely relaxed by the presence of a play area
within the garden. Thirteen percent were not relaxed at all. The evaluation of each
variable response revealed that most of the sample (40%) in RC1 found the play area to
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be slight relaxing. A large portion also believed that the play area was moderately
relaxing. The remaining participants believed the play are to be either extremely relaxing
(13%) or not relaxing at all (13%). There were no participants who perceived the play
area as quite relaxing. Cumulative percentages reveal that majority of the sample in RC1
were relaxed by the presence of a play area (87%). The remaining 13% did not find the
play area relaxing at all.
A cumulative percent of 93% indicates that RC2 predominately found the
available play area as relaxing. The remaining 7% did not find the play space relaxing at
all. A breakdown analysis reveals that the largest portion of the sample (53%) believed
the play area to be moderately relaxing. The next most answered variable option was
slightly relaxing with 27% sharing this perception. Thirteen percent found the play area
to be quite relaxing and the remaining 7% thought of it as not relaxing at all. There were
no participants in RC2 who found the existing play area as extremely relaxing.
Trees
Existing vegetation was tested using trees as a focal point, in RC1. Results found
that most participants in this sample (93%) thought of the trees as relaxing. However, 7%
were not relaxed at all. Analysis of each available variable response indicates that most
the sample (53%) in RC1 perceived the tress as extremely relaxing. Another large portion
of the sample (33%) perceived the tress as quite relaxing. The remaining 14% of the
sample was split between thinking of the trees as moderately relaxing (7%) and not
relaxing at all (7%). There were no participants in RC1 who indicated the trees as slightly
relaxing.
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RC2 experienced similarities between variable responses. However, the entire
sample (100%) thought of the existing trees as relaxing. An itemization of each variable
response revealed that most of the sample (73%) thought of the trees as extremely
relaxing, similar to RC1. The remaining 27% thought of the trees as quite relaxing.
There were no participants in RC2 who thought of the trees as moderately relaxing,
slightly relaxing, or not relaxing at all.
Grass
A second form of vegetation was tested, using grass as the variable. When asked
about the perception of the existing grass, 93% of the sample in RC1 perceived grass to
be relaxing. The last 7% of participants did not find the grass relaxing at all. An analysis
of each variable response indicates that most of the sample (53%) perceived the grass as
extremely relaxing. Another 27% thought of the grass as quite relaxing. The remaining
20% was divided between responses for moderately relaxing (13%) and not relaxing at
all (7%). There were no participants who perceived grass as slightly relaxing.
The participants in RC2 were also asked about their perception of the existing
grass. The difference between responses is that 100% of RC2 believed the existing grass
to be relaxing. These perceptions were shared between extremely relaxing (67%) and
quite relaxing (33%). There were no indications from participants for the variable
responses of moderately relaxing, slightly relaxing, or not relaxing at all.
Basketball Court
The last element tested in both RC1 and RC2 was the existing basketball court.
Cumulative percentage results revealed that a majority of the sample (53%) was not
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relaxed at all by the presence of the existing basketball court. The remaining 47% found
the basketball court to be relaxing. Analysis of each variable response indicates that many
of the participants (20%) particularly found the basketball court to be moderately
relaxing. Thirteen percent of the sample thought of the basketball court as quite relaxing.
Extremely relaxing (7%) and slightly relaxing (7%) received the remaining portion of
participants who found the basketball court to be relaxing.
Results from RC2 revealed that most of the sample (80%) thought of the existing
basketball court as relaxing. Twenty percent found the basketball court to be not relaxing
at all. An analysis of each variable response shows that most of the sample (53%)
particularly found the basketball court as moderately relaxing. There were split responses
between quite relaxing (13%) and slightly relaxing (13%). The remaining 20% were not
relaxed at all by the presence of the basketball court. There were no participant responses
for the variable response of extremely relaxing.
Table 4.3

Existing Features Comparisons

Survey Item

Recovery Condition 1 (Existing
conditions model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

Recovery Condition 2 (Existing conditions
w/healing garden model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

How relaxing did you find
the following features?
Apartment buildings
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

3
5
1
3
3
15

20.0
33.3
6.7
20.0
20.0
100.0

20.0
53.3
60.0
80.0
100.0

0
1
1
1
12
15

0.0
6.7
6.7
6.7
80.0
100.0

0.0
6.7
13.3
20.0
100.0

Sidewalks
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing

3
3
3
4

20.0
20.0
20.0
26.7

20.0
40.0
60.0
86.7

4
6
4
1

26.7
40.0
26.7
6.7

26.7
66.7
93.3
100.0
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Table 4.3 Continued
Not relaxing at all
Total

2
15

13.3
100.0

100.0

0
15

0.0
100.0

Parking/Roads
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

4
0
2
6
3
15

26.7
0.0
13.3
40.0
20.0
100.0

26.7
26.7
40.0
80.0
100.0

0
2
8
4
1
15

0.0
13.3
53.3
26.7
6.7
100.0

0.0
13.3
66.7
93.3
100.0

Play area
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

2
0
5
6
2
15

13.3
0.0
33.3
40.0
13.3
100.0

13.3
13.3
46.7
86.7
100.0

0
2
8
4
1
15

0.0
13.3
53.3
26.7
6.7
100.0

0.0
13.3
66.7
93.3
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Not relaxing at all
Total

8
5
1
1
15

53.3
33.3
6.7
6.7
100.0

53.3
86.7
93.3
100.0

11
4
0
0
15

73.3
26.7
0.0
0.0
100.0

73.3
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Not relaxing at all
Total

8
4
2
1
15

53.3
26.7
13.3
6.7
100.0

53.3
80.0
93.3
100.0

10
5
0
0
15

66.7
33.3
0.0
0.0
100.0

66.7
100.0

Basketball court
Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

1
2
3
1
8
15

6.7
13.3
20.0
6.7
53.3
100.0

6.7
20.0
40.0
46.7
100.0

0
2
8
2
3
15

0.0
13.3
53.3
13.3
20.0
100.0

0.0
13.3
66.7
80.0
100.0

Trees

Grass

Frequency values and cumulative percentages for all features tested in RC1 and RC2.
Response options possessing values, are only shown. See appendix for all question
responses.
Colors tested only in RC2
The testing group, RC 2, was exposed to testing elements tested in RC1 and
testing elements exposed only to RC2. However, the following text reports only those
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results taken from colors specifically tested in RC2. There were four colors tested only in
RC2. These colors are:





Yellow
Pink
Purple
Orange

The colors were not tested in RC1. Results from these colors are accurately described in
table 4.4. The text discusses the colors based on the order they were tested in the survey.
Only those variables that contained responses are listed in the table. All available
responses are in the appendices.
Yellow
Yellow was the first color tested only in RC2. A cumulative percentage of 100%
indicates that the complete sample in RC2 was relaxed by the presence of the color. An
analysis of each available variable response indicates that a majority of the sample (47%)
found the color to be extremely relaxing. Another large portion of the sample (40%)
found yellow to be quite relaxing and the remaining 13% thought of yellow as
moderately relaxing. There were no respondents in RC2 who viewed the color as slightly
relaxing or not relaxing at all.
Pink
Pink was another color that was tested on in RC2. Like yellow, 100% of the
sample found pink as a relaxing color. An itemization of variable responses shows that
most of the sample was extremely relaxed by the presence of pink. The next most
answered variable response was moderately relaxing accounted for by 20% of the
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sample. The remaining 13% thought of pink as a quite relaxing color. There were no
participants who thought of pink as slightly relaxing or not relaxing at all.
Purple
In sequence, purple was also perceived as relaxing by 100% of the sample.
Analysis of each variable response indicates that most of the sample was quite relaxed
(47%) by the color purple. There were split perceptions shared between extremely
relaxing (27%) and moderately relaxing (27%). There were no participants who
perceived purple as slightly relaxing or not relaxing at all.
Orange
Orange was the final color tested only in RC2. A cumulative percentage of 100%
indicates that the entire sample was relaxed by the presence of orange. A majority (40%)
of the sample thought of orange as a quite relaxing color. Another large portion (33%)
was moderately relaxed by the color. The remaining portion of the sample was divided
into the variable responses of extremely relaxing (13%) and slightly relaxing (13%).
There were no participants who found orange to be not relaxing at all.
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Table 4.4

RC2 Colors

Survey Item

How relaxing did you find the following
colors?
Yellow
Extremely relaxing
Quite relaxing
Moderately relaxing
Total

Recovery Condition 2 (Existing conditions w/healing garden
model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

7
6
2
15

46.7
40.0
13.3
100.0

46.7
86.7
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Total

10
2
3
15

66.7
13.3
20.0
100.0

66.7
80.0
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Total

4
7
4
15

26.7
46.7
26.7
100.0

26.7
73.3
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Total

2
6
5
2
15

13.3
40.0
33.3
13.3
100.0

13.3
53.3
86.7
100.00

Pink

Purple

Orange

Frequencies for colors tested only in RC2. Response options possessing values, are only
shown. See appendix for all question responses.
Features tested only in RC2
Elements exposed to RC 1 were also exposed to RC 2. However, there were seven
elements only tested within RC 2. Responses from RC 2 testing variables were:








garden walking paths
fire pit
exercise space
shaded seating areas
non-shaded seating areas
vegetable garden
water feature
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These results are discussed based on the order they were tested on the survey. Results
from each feature tested only in RC2, are described in table 4.5. Only those variables that
contained responses are listed in the table. All available responses are in the appendix.
Garden Walking Paths
Garden paths were assessed to identify the preferences of the sample in RC2.
These features are one of three of the most relaxing color perceived by this sample. A
cumulative percentage of 100% shows that the presence of garden walking paths was
relaxing to the sample. A breakdown analysis reveals that most of the sample (60%) was
extremely relaxed by its presence. Twenty seven percent were quite relaxed by the
presence of walking paths within the garden. The remaining 13% were slightly relaxed by
its presence. There were no respondents who viewed the garden walking paths as slightly
relaxing or not relaxing at all.
Fire Pit
A fire pit was placed in the proposed garden to identify respondents’ perception
of campfires within the garden. Results indicate that participants were relaxed by the
presence of a fire pit within the garden. A large portion of the sample was either
extremely relaxed (47%) or quite relaxed (33%) by the presence of the fire pit. A smaller
percentage of participants (13%) were slightly relaxed by the fire pit and 7% were
moderately relaxed. There were no respondents who indicated that they were not relaxed
at all.
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Exercise Space
An open exercise space was tested in RC2. These results vary quite differently
than the garden walking paths and the fire pit. Variable response analysis shows that a
majority of the sample (53%) was extremely relaxed by the proposed exercise space.
Another 27% perceived the exercise space as quite relaxing. There was an equal
perception of the exercise space being moderately relaxing (7%), slightly relaxing (7%),
and not relaxing at all (7%). All available variable responses were accounted for by the
complete sample. A cumulative percentage of 93% reveals that most of the sample was
relaxed by the proposed exercise space. Seven percent were not relaxed at all.
Shaded Seating Areas
Shaded seating areas were tested in RC2 to identify the samples’ preference for its
presence in the healing garden. A cumulative percentage of 100% reveals that all
participants were relaxed by the shaded seating areas. An analysis of variable responses
indicated most RC2 perceived (67%) shaded seating areas as extremely relaxing. There
were an equal number of participants who perceived them as either quite relaxing (13%)
or moderately relaxing (13%). The remaining 7% of participants in RC2 perceived the
shaded seating areas as slightly relaxing. There were no respondents who indicated the
shaded seating areas as not relaxing at all.
Non-Shaded Seating Areas
Non-shaded seating areas were tested by RC2 to test its versatility as a seating
option. The results from testing this variable differs slightly from the results reported in
the previous four features. Ninety-three percent of participants were relaxed by non77

shaded seating areas. A breakdown analysis of each variable response revealed that most
of the sample (33%) thought of non-shaded seating areas as quite relaxing. The category
of moderately relaxing accounted for 27% of the sample in RC2. Twenty percent
perceived non-shaded seating areas as extremely relaxing. The remaining 7% perceived
non-shaded seating areas not relaxing at all. All available variable responses were
accounted for by the sample.
Vegetable Garden
A vegetable garden is also one of three of the most relaxing features perceived by
the participants in RC2. A cumulative percentage of 100% indicates that all participants
were relaxed by the vegetable gardens’ presence. An analysis of each available variable
response shows that 67% of the sample found the vegetable gardens’ presence as
extremely relaxing. The next variable response with the most responses 27%) is quite
relaxing. Seven percent thought of the vegetable garden’s presence as moderately
relaxing. There were no participants who found them as slightly relaxing or not relaxing
at all.
Water Feature
The water feature was the last feature tested in RC2. However, it was indicated as
one of the three most relaxing features assessed in RC2. A cumulative percentage of
100% indicates that all participants perceived the presence of the water feature to be
relaxing. The largest portion of the sample 8%) perceived the water feature as extremely
relaxing. The category of quite relaxing accounted for 27% of the samples responses.
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Moderately relaxing consisted of the least amount of responses (7%). No participants
perceived them as slightly relaxing or moderately relaxing.
Table 4.5

RC2 Features

Survey Item

How relaxing did you find the following
features?
Garden walking paths
Extremely relaxing
Quite relaxing
Moderately relaxing
Total

Recovery Condition 2 (Existing conditions w/healing garden
model)
(n = 15)
f
Valid
Cumulative
Percentage
Percentage
%
%

9
4
2
15

60.0
26.7
13.3
100.0

60.0
86.7
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Total

7
5
1
2
15

46.7
33.3
6.7
13.3
100.0

46.7
80.0
86.7
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

8
4
1
1
1
15

53.3
26.7
6.7
6.7
6.7
100.0

53.3
80.0
86.7
93.3
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Total

10
2
2
1
15

66.7
13.3
13.3
6.7
100.0

66.7
80.0
93.3
100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Slightly relaxing
Not relaxing at all
Total

3
5
4
2
1
15

20.0
33.3
26.7
13.3
6.7
100.0

20.0
53.3
80.0
93.3
100.0

Extremely relaxing
Quite relaxing

10
4

66.7
26.7

66.7
93.3

Fire pit

Exercise space

Shaded seating areas

Non-shaded seating areas

Vegetable garden
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Moderately relaxing
Total

1
15

6.7
100.0

100.0

Extremely relaxing
Quite relaxing
Moderately relaxing
Total

12
1
2
15

80.0
6.7
13.3
100.0

80.0
86.7
100.0

Water feature

Frequencies for landscape features tested only in RC2. Response options possessing
values, are only shown. See appendix for all question responses.
Pre- and Post-Induced Stressor
RC1 and RC2 Perceived Stress throughout the Study (Likert Scales 1, 2, and 3)
This section indicates results for the three Likert scales that were used to rate the
level of perceived stress experienced before, throughout, and after testing, by RC1 and
RC2. Results indicate that the induced stressor and video simulations were effective in
affecting the perceived stress of participants from RC1 and RC2. Table 4.6 displays those
responses for each of the three Likert scales, from both recovery conditions (RC1 and
RC2). Only those variables that contained responses are listed in the table. All available
responses are in the appendix.
Induced Stressor Likert Scale (Likert Scale 1)
Initial scores indicate that most (40%) of the participants in RC1 were moderately
relaxed at the first administering of the Likert scale. In comparison, 46.7% of RC2
described themselves as experiencing no stress at all.
After the Induced Stressor, Likert Scale (Likert Scale 2)
Post-induced stressor results validate the effectiveness of the induced stressor,
with 53.3% of respondents in RC1 describing their stress as high. Results indicate that
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26.7% of the sample described its level of stress as moderate while an additional 26.7%
indicates their level of stress as high.
After Recovery Condition Exposure Likert Scale (Likert Scale 3)
The final Likert scale results reflect the effectiveness of the recovery condition
treatments rendered on RC1 and RC2. Results indicate that post-exposure to RC1 elicited
lower values than the previous Likert scale question with 33% perceiving their stress as
slight and another 33.3% indicating moderate stress. However, RC2 experienced a
decrease in their perception of stress with 40% of the sample indicating that they had no
stress and another 40% indicating their stress as slight. Table 4.2 presents frequency
values for all 5-point Likert scale questions administered during testing.

Table 4.6

Likert Scale Comparisons
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Recovery Condition 1 (Existing
conditions model)
(n = 15)

Recovery Condition 2 (Existing
conditions w/healing garden model)
(n = 15)

Survey Item

f

Valid
Percentage
%

Cumulative
Percentage
%

f

Valid
Percentage
%

Cumulative
Percentage
%

Before induced stressor video:
On a scale of 1 to 5, how
would you rate the level of
stress you feel at this very
moment?
None
Slight
Moderate
High
Total

2
5
6
2
15

13.3
33.3
40.0
13.3
100.0

13.3
46.7
86.7
100.0

7
3
5
0
15

46.7
20.0
33.3
0.0
100.00

46.7
66.7
100.0

After induced stressor video:
On a scale of 1 to 5, how
would you rate the level of
stress you feel at this very
moment?
None
Slight
Moderate
High
Very High
Total

1
1
4
8
1
15

6.7
6.7
26.7
53.3
6.7
100.0

6.7
13.3
40.0
93.3
100.0

1
3
4
4
3
15

6.7
20.0
26.7
26.7
20.0
100.0

6.7
26.7
53.3
80.0
100.0

After audiovisual simulation
video*:
On a scale of 1 to 5, how
would you rate the level of
stress you feel at this very
moment?
None
Slight
Moderate
High
Very High
Total

3
5
5
1
1
15

20.0
33.3
33.3
6.7
6.7
100.0

20.0
53.3
86.7
93.3
100.0

6
6
3
0
0
15

40.0
40.0
20.0
0.0
0.0
100.0

40.0
80.0
100.0

Frequencies for Likert Scale responses from RC1 and RC2. Although each recovery
condition group was exposed to two different treatment simulations, the five-point Likert
scale measures the effectiveness of each simulation on the participant’s perceived level of
stress, hence the comparison of group responses post exposure to the audiovisual
simulations. Response options possessing values, are only shown. See appendix for all
question responses.
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Perceived Stress Scale (PSS) 10-Item
Perceived Stress Scale (PSS) Results for RC1 and RC2
The PSS 10 item scale was used to evaluate participants’ perceived stress that
may have been experienced within the last month prior to testing. Each question on the
PSS will be referred to as item, within this text. These items are stated in either a positive
or negative manner. The purpose of this method will be discussed further in this text.
This scale was administered to participants in RC1 and RC2. The following text reports
frequency and cumulative percentages for each question and from each recovery
condition (RC1 and RC2).
The results reveal that RC2 perceived less stress on more questions than RC1.
The following text reports those findings in detail. Table 4.7 provides a comparative chart
for frequency and cumulative percentages from each item and from both recovery
conditions. Only those variables that contained responses are listed in the table. All
available responses are in the appendices.
In addition to the reported frequency and cumulative percentages, Sheldon
Cohen’s scoring method for rating participants’ perceived stress levels was applied to the
results. Results indicated that both groups experienced moderate stress, according to
Cohen’s scoring method (Cohen, 19889). However, a comparison analysis revealed that
RC1 experienced a higher level of moderate stress, than RC2. These results are indicated
in the following text and in table 4.8. Only those variables that contained responses are
listed in the table. All available responses are in the appendix.
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PSS Frequency and Cumulative Percentage Results
Item 1:

In the last month, how often have you been upset because of something
that happened unexpectedly?
Item 1 is a negatively-stated question. Cumulative percentages revealed that 93%

of participants in RC1 indicated that they had been upset because of something that
happened unexpectedly in the last month, prior to the testing day. The remaining 6.7%
did not experience this occurrence within the last month, prior to the testing day. A
majority of the sample (60%) stated that they had experienced stress sometimes. Twenty
percent of participants in RC1 stated that they fairly often experienced stress. About 13%
experienced stress very often and 7% almost never experienced stress. There were no
participants who identified as never experiencing stress.
Most of the participants in RC2 (73.4%) indicated that they had been upset
because of something that happened unexpectedly in the last month, prior to the testing
day. An analysis of each variable response revealed that a majority of the sample (66.7%)
perceived themselves as sometimes experiencing stress. About 7% of the sample fairly
often experienced stress and 27% almost never experienced stress. There were no
participants who perceived themselves as experiencing stress very often or never.
Item 2:

In the last month, how often have you felt that you were unable to control
the important things in your life?
Item 2 is a negatively-stated question. Results from RC1 indicated that73% of the

sample felt that they were unable to control the important things in their lives in the last
month, prior to the testing day. The remaining 27% never felt out of control. A
breakdown analysis of each variable response revealed that a large portion of the sample
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sometimes felt out of control. There was an equal number of participants who perceived
being out of control fairly often (13%), never (13%), and almost never (13%). There were
no participants who very often felt out of control.
Many participants in RC2 identified themselves as not feeling that they were
unable to control the important things in their lives (47%), within the last month prior to
testing. However, a larger portion of RC2 (53%) indicated themselves as feeling that they
were unable to control the important things in their lives, within the last month prior to
testing. A review of each variable response revealed that 47% of the sample almost never,
felt that they were unable to control the important things in their life, one month prior to
testing. Although 53% did experience stress this portion indicated that it sometimes they
felt this feeling. There were no participants in RC2 that never, fairly often, or very often,
felt this emotion.
Item 3:

In the last month, how often have you felt nervous and “stressed”?
Item 3 is a negatively-stated question. When asked, in the last month, how often

have you felt nervous and “stressed?” most participants in RC1 (93%) stated that they
had felt nervous and “stressed”, within the last month prior to testing. Six percent
indicated that they never felt this emotion. An analysis of each response revealed that
most the sample sometimes, felt nervous and stressed, within the last month prior to
testing. Another 33% stated that they fairly often, felt nervous and “stressed,” within the
last month prior to testing. Seven percent stated that they almost never experienced this
emotion. There were no participants who indicated that they never or very often, felt
nervous and “stressed,” within the last month prior to testing.
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RC2 results revealed that 87% of the sample perceived themselves as feeling
nervous and “stressed”, within the last month prior to testing. Thirteen percent of the
sample never felt nervous and “stressed”, within the last month prior to testing. Like
RC1, RC2 also revealed 60% of its sample as sometimes, feeling nervous and “stressed”,
within the last month prior to testing. A medium portion of the sample fairly often felt
nervous and “stressed” and 13% almost never, felt nervous and “stressed” within the last
month prior to testing. There were no participants who indicated never or very often to
this response.
Item 4:

In the last month, how often have you felt confident about your ability to
handle your personal problems?
Item 4 is a positively-stated question. Participants in RC1 were asked to rate their

confidence about their ability to handle personal problems, and a majority of the sample
(87%) indicated that they had experienced this item. About 13% stated that they never
experienced this feeling. A detailed review of each variable response indicated that there
were equal perceptions towards this item between the categories of sometimes (33%),
and fairly often (33%), feeling confident about their ability to handle their personal
problems, within the last month prior to testing. Very often accounted for 20% of the
responses and almost never accounted for 13%. There were no participants who indicated
themselves as never, feeling confident about their ability to handle their personal
problems, within the last month prior to testing.
The results from RC2 showed many differences between responses. When asked
the same item, all of the participants in RC2 responded as feeling confident about their
ability to handle their personal problems, within the last month prior to testing. These
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perceptions were fairly often (53%), very often (27%), and sometimes (20%). There were
no participants who identified themselves as never or almost never, feeling confident
about their ability to handle their personal problems, within the last month prior to
testing.
Item 5:

In the last month, how often have you felt that things were going your
way?
Item 5 is a positively-stated question evaluating participants’ perception of feeling

that things were going their way, within the last month prior to testing. A cumulative
percentage of 100% indicated that all participants in RC1 perceived themselves as feeling
that things were going their way, within the last month prior to testing. An analysis of
each variable response indicated that a majority of the sample sometimes (47%), or fairly
often (47%), felt that things were going their way, within the last month prior to testing.
The remaining 7% very often, felt that things were going their way, within the last month
prior to testing. There were no participants who perceived themselves as almost never or
never, feeling that things were going their way, within the last month prior to testing.
Results from RC2 reveal a slightly different finding. RC2 presented a cumulative
percentage of 93%. This value represents the percentage of the sample who felt that
things were going their way within the last month prior to testing. About 7% of the
sample never, felt that things were going their way, within the last month prior to testing.
A breakdown analysis of each variable response indicated that a majority of the sample,
like RC1, either sometimes (40%), or fairly often (40%) felt that things were going their
way, within the last month prior to testing. About 13% very often, felt that things were
going their way, within the last month prior to testing. The remaining 7% indicated that
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they almost never, felt that things were going their way. There no participants who
indicated the category of never, although 7% identified as almost never.
Item 6:

In the last month, how often have you found that you could not cope with
all the things that you had to do?
Item 6 is a negatively-stated question. When asked about their ability to cope,

73% of the participants in RC1 indicated that they had found themselves not being able to
cope with all the things that they had to do, within the last month prior to testing. The
remaining 27% stated that they never, found themselves not being able to cope with all
the things that they had to do, within the last month prior to testing. A breakdown
analysis of each variable response indicated that out of the 27% of participants who
didn’t feel this way within the last month prior to testing, 13% specifically stated never,
and 13% stated that they almost never, found themselves not being able to cope with all
the things that had to be done, within the last month prior to testing. Other results
indicated that a majority of the sample (60%) indicated that they sometimes, found
themselves not being able to cope with all the things that had to be done, within the last
month prior to testing. The remaining 13% indicated that they fairly often, felt this way.
There were no participants who identified themselves as very often, feeling this way.
A cumulative percentage of 60% indicated that a majority of the sample did find
themselves as not being able to cope with all the things that they had to do, within the last
month prior to testing. The remaining 40% stated that they never found themselves
feeling this way about their ability to cope. A detailed analysis of responses indicated that
a large portion of the sample (40%) perceived themselves as sometimes, finding that they
could not cope with all the things that they had to do, within the last month prior to
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testing. Another large portion of the sample (33%) indicated that they almost never, felt
this way, and 20% stated that they fairly often found themselves as not being able to cope
with all the things that had to be done, within the last month prior to testing. The
remaining 7% never perceived their ability to cope in a negative way. There were no
participants in RC2 who very often, found themselves not being able to cope with all the
things that they had to do, within the last month prior to testing.
Item 7:

In the last month, how often have you been able to control irritations in
your life?
Item 7 is a positively-stated question that assessed participants’ perception about

their ability to control irritations in their life, within the last month prior to testing.
Results from RC1 indicated that 93% of the sample had been able to control irritations in
their life, within the last month prior to testing. Seven percent stated that they never felt
as though there were able to control irritations in their lives, within the last month prior to
testing. An analysis of each variable response revealed that a majority of the sample
sometimes, perceived themselves in this manner. Another large portion (40%) perceived
themselves as fairly often, feeling as though they had been able to control irritations in
their lives, within the last month prior to testing. The remaining 7% perceived themselves
as almost never, being able to control irritations in their lives. There were no participants
who perceived themselves as never or very often, being able to control irritation in their
lives, within the last month prior to testing.
Like RC1, most participants in RC2 (93%) revealed that they had
perceived themselves as being able to control irritations in their lives. Seven percent were
not able to control such irritations. A detailed analysis of each variable response revealed
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that many participants (27%) specifically perceived themselves as sometimes, being able
to control irritation in their lives, within the last month prior to testing. However, the
largest portion of the sample (67%) perceived themselves as fairly often, being able to
control irritations in their lives, within the last month prior to testing. There were no
participants who identified themselves as never or very often, being able to control
irritation is their lives.
Item 8:

In the last month, how often have you felt that you were on top of things?
Item 8 is also a positively-stated question. When asked this item, RC1

predominately (87%) responded as feeling that they were on top of things, within the last
month prior to testing. Thirteen percent did not feel like they were on top of things,
within the last month prior to testing. A detailed analysis indicated that most of the
sample (40%) perceived themselves as sometimes, feeling that they were on top of
things, within the last month prior to testing. The category of fairly often accounted for
27% of participant responses and very often accounted for 20% of the samples’
responses. A remaining 13% indicated that they almost never, felt that they were on top
of things, within the last month prior to testing. There no participants who indicated that
they never, felt on top of things, within the last month prior to testing.
When asked the same item, results from RC2 indicated that a majority of the
participants (93%) felt that they were on top of things, within the last month prior to
testing. About 7% did not feel that they were on top of things, within the last month prior
to testing. A breakdown analysis of each variable response indicated that most of the
sample (53%), felt that they were on top of things. Another large portion of the sample
(27%), indicated that they sometimes, felt that they were on top of things, within the last
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month prior to testing. Thirteen percent perceived themselves as very often, feeling that
they were on top of things, and 7% indicated themselves as almost never, feeling that
they were on top of things, within the last month prior to testing. There were no
participants who identified themselves as never, feeling that they were on top of things.
Item 9:

In the last month, how often have you been angered because of things that
were outside your control?
Item 9 is a negatively-stated question. It assessed participant’s perception of how

often had they been angered because of things that were outside of their control, within
the last month prior to testing. A cumulative percentage of 53% indicated that some
participants had been angered because of things that were outside of their control. About
47% did not experience anger because of things that were outside of their control. An
evaluation of each variable response revealed that 40% of the sample almost never, had
been angered because of things that were outside of their control, and 7% never,
experienced anger because of things that were outside of their control, within the last
month prior to testing. The 53% who did indicate feeling this way, specifically identified
themselves as sometimes, experiencing this emotion. There were no participants in RC1
who indicated fairly often as a response to this item.
Results from RC2 revealed that 87% of participants did experience anger because
of things that were outside of their control, within the last month prior to testing. Thirteen
percent stated that they had not been angered because of things that were outside of their
control, within the last month prior to testing. Exact percentages revealed that 13% stated
that they almost never, been angered because of things that were outside of their control.
Another 13% indicated that they fairly often experienced this emotion, and 73% stated
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that they sometimes felt this way. There were no participants who stated that they never
or very often, experienced being angered because of things that were outside of their
control, within the last month prior to testing.
Item 10:

In the last month, how often have you felt difficulties were piling up so
high that you could not overcome them?

Item 10 is a negatively-stated question that evaluated participants’ perception of
overcoming difficulties that they may or may not had experienced within the last month
prior to testing. Results indicated that most participants in RC2 (60%) felt that difficulties
had been piling up so high that they could not overcome them, within the last month prior
to testing. About 40% stated that they hadn’t felt such difficulties, within the last month
prior to testing. An analysis of each variable response indicated that a majority of the
sample (53%) sometimes, felt such difficulties. However, many participants (33%) also
stated that they almost never, experienced these difficulties. Smaller percentages of
responses were indicated in the categories of never (7%) and fairly often (7%). There
were no participants who identified themselves as very often, feeling that difficulties
were piling up so high that they could not overcome them, within the last month prior to
testing.
Results from RC2 shows that 40% of the sample felt that difficulties had been
piling up so high that they could not overcome them, within the last month prior to
testing. The remaining 60% stated that they hadn’t felt this way, within the last month
prior to testing. Participants predominately (47%) expressed that they almost never, felt
that difficulties were piling up so high that they couldn’t overcome them. About 27% of
participants indicated that they sometimes, felt this emotion. There were equal
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percentages of perception in the categories of fairly often (7%) and very often (7%). The
remaining 13% never, felt that difficulties were piling up so high that they could not
overcome them, within the last month prior to testing. All available variable responses
were accounted for by participants in RC2.
Table 4.7

Perceived Stress Scale Response Comparisons
Recovery Condition 1 (Existing
conditions model)
(n = 15)

Recovery Condition 2 (Existing
conditions w/healing garden model)
(n = 15)

Survey Item

f

Valid
Percentage
%

Cumulative
Percentage
%

f

Valid
Percentage
%

Cumulative
Percentage
%

In the last month, how often have
you been upset because of
something that happened
unexpectedly?
Almost Never
Sometimes
Fairly Often
Very Often
Total

1
9
3
2
15

6.7
60.0
20.0
13.3
100.0

6.7
66.7
86.7
100.0

4
10
1
0
15

26.7
66.7
6.7
0.0
100.0

26.7
93.3
100.0

In the last month, how often have
you felt that you were unable to
control the important things in your
life?
Never
Almost Never
Sometimes
Fairly Often
Total

2
2
9
2
15

13.3
13.3
60.0
13.3
100.0

13.3
26.7
86.7
100.0

0
7
8
0
15

0.0
46.7
53.3
0.0
100.0

0.0
46.7
100.0

In the last month, how often have
you felt nervous and “stressed”?
Almost Never
Sometimes
Fairly Often
Total

1
9
5
15

6.7
60.0
33.3
100.0

6.7
66.7
100.0

2
9
4
15

13.3
60.0
26.7
100.0

13.3
73.3
100.0

In the last month, how often have
you felt confident about your ability
to handle your personal problems?
Almost Never
Sometimes
Fairly Often
Very Often
Total

2
5
5
3
15

13.3
33.3
33.3
20.0
100.0

13.3
46.7
80.0
100.0

0
3
8
4
15

0.0
20.0
53.3
26.7
100.0

0.0
20.0
73.3
100.0
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Table 4.7 Continued
In the last month, how often have
you felt that things were going your
way?
Almost Never
Sometimes
Fairly Often
Very Often
Total

0
7
7
1
15

0.0
46.7
46.7
6.7
100.0

0.0
46.7
93.3
100.0

1
6
6
2
15

6.7
40.0
40.0
13.3
100.0

6.7
46.7
86.7
100.0

In the last month, how often have
you found that you could not cope
with all the things that you had to
do?
Never
Almost Never
Sometimes
Fairly Often
Total

2
2
9
2
15

13.3
13.3
60.0
13.3
100.0

13.3
26.7
86.7
100.0

1
5
6
3
15

6.7
33.3
40.0
20.0
100.0

6.7
40.0
80.0
100.0

In the last month, how often have
you been able to control irritations
in your life?
Almost Never
Sometimes
Fairly Often
Total

1
8
6
15

6.7
53.3
40.0
100.0

6.7
60.0
100.0

1
4
10
15

6.7
26.7
66.7
100.0

6.7
33.3
100.0

In the last month, how often have
you felt that you were on top of
things?
Almost Never
Sometimes
Fairly Often
Very Often
Total

2
6
4
3
15

13.3
40.0
26.7
20.0
100.0

13.3
53.3
80.0
100.0

1
4
8
2
15

6.7
26.7
53.3
13.3
100.0

6.7
33.3
86.7
100.0

In the last month, how often have
you been angered because of things
that were outside your control?
Never
Almost Never
Sometimes
Fairly Often
Total

1
6
8
0
15

6.7
40.0
53.3
0.0
100.0

6.7
46.7
100.0

0
2
11
2
15

0.0
13.3
73.3
13.3
100.0

0.0
13.3
86.7
100.0

In the last month, how often have
you felt difficulties were piling up
so high that you could not
overcome them?
Never
Almost Never
Sometimes
Fairly Often
Very Often

1
5
8
1
0

6.7
33.3
53.3
6.7
0.0

6.7
40.0
93.3
100.0

2
7
4
1
1

13.3
46.7
26.7
6.7
6.7

13.3
60.0
86.7
93.3
100.0
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Table 4.7 Continued
Total

15

15

100.0

100.0

Frequencies for Perceived Stress Scale responses from RC1 and RC2. Response options
possessing values, are only shown. See appendix for all question responses.
PSS Results from Cohen’s Scoring Method
PSS scores vary from frequency and cumulative percentages. The following
scores were calculated using Cohen’s method for scoring PSS results. These results
measure the level of perceived stress experienced by each recovery condition. The values
are reported in the forms of mean and standard deviation. Table 4.8 reports scores for
RC1 and RC2.
Cohen’s method for determining participants’ perceived level of stress involved
the following process:
Averages were calculated by rearranging the values of positively stated questions
(4, 5, 7, and 8) in a backwards manner (0 = 4; 1=3; 2=2; 3=1; 4=0). Averages were then
calculated across the chart for each participant, including the remaining scores for the
other 6 questions, therefore providing an overall average for each recovery condition.
Results indicate that RC2 scored a mean of 15.8 with a standard deviation of 4.7.
RC1 scored a mean of 17.2 and a standard deviation of 4.3. Scores from RC1 and RC2
both indicate a moderate stress level from both groups. According to Cohen’s scoring
method, both groups’ averages fell between 14 and 26. These averages indicate that both
groups experienced moderate stress. However, the comparison of averages shows that
RC2 experienced less stress within the last month prior to testing, than RC1.
Because this scale is not a diagnostic test, there are no cut-off limits to determine
the level of stress which one perceives. This scale only allows for a comparison of
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averages within the sample. Table 4.8 displays the means and standard deviations for
each recovery condition.
Table 4.8

PSS Statistical Comparisons
Recovery Condition 1
(Existing conditions
model)
(n = 15)

Recovery Condition 2
(Existing conditions
w/healing garden model)
(n = 15)

Mean

Standard
Deviation

Mean

Standard
Deviation

17.2

4.3

15.8

4.7

Results based off Cohen’s scoring method for determining perceived stress levels, from
RC1 and RC2.
Cohen’s scoring results scale




Scores ranging from 0-13 would be considered as low stress.
Scores ranging from 14-26 would be considered as moderate stress.
Scores ranging from 27-40 would be considered as high stress.
(Perceived stress scale,
https://das.nh.gov/wellness/Docs/Percieved%20Stress%20Scale.pdf)
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CHAPTER V
DISSCUSSION
Chapter 5 discusses the results reported in chapter 4 and the significance and
limitations presented throughout the study. All elements tested in RC1 and RC2 will be
discussed with emphasis given to the additional variables tested only in RC2. Findings
suggest that all the elements that were tested only in RC2 were effective in relieving
participants’ perceived level of stress. There were few shared elements tested between
both recovery conditions that were perceived as relaxing. Comprehensive findings in this
study simply that healing gardens can have a therapeutic effect on the perceived stress of
African American women living in low-income public housing.
Research Question Assessment
Will the presence of healing gardens in low-income public housing developments
affect the perceived stress levels of African American women who reside in low-income
public housing?
African American women living in low-income public housing developments
were chosen for review because they represent a group of understudied individuals, in
relation to using healing gardens as an approach to mitigate their stress. The availability
of research focusing on an individuals’ perception of their environmental context is
abundant. However, few studies have placed emphasis on the benefits of nature for
African American women (Talbot and Kaplan, 1986). Although there may be studies that
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exist about the effects of nature on this population of women the availability of such
information is low.
To address this broad research question, narrower questions that assessed
environmental preference were developed. Participant’s preference towards specific
elements such as colors and features found within the selected housing development,
were evaluated to assist with answering the research question. It is believed by the
researcher that answers to these questions can provide insight on this populations’
preference for healing gardens. An analysis of prior research conclusions influenced the
inquisition of colors, architecture, and features found within low-income public housing
developments.
Colors Tested
The observation of colors has been theorized by many researchers. However,
much of the data that is available only discusses color from a subjective point of view.
The inquisition of color’s effect on mood and stress is a testing obstacle that has yet to be
overcome. Similar to the difficulty to measure stress experienced by an individual, so is
the ability to identify the effects of color. Therefore, this information is strictly
perceptual. However, there is literature that identifies possible explanations for the effects
color may have on people. According to Kwallek et al. (1996), warm colors are
associated with stress and cool colors are associated with serenity. In further analysis, it
was found that when viewed, color can induce various emotional responses (Elliot and
Maier, 2007), and affect physical performance (Stone, 2003). This research is evident of
the inability to directly state the influence that colors can have on human experience.
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However, previous research may provide insight about how color affected RC1 and RC2.
Table 5.1 categorizes the colors that were used for this research, by warmth and coolness.
The assessment of the research conducted by Kwallek et al., (1996), influenced
the selection of colors for this study. The colors were specifically chosen based off of
colors found within the selected public housing development. Other colors that were not
prominent in the housing development were also used for testing. Mixtures of colors that
are considered as warm and cool were used for testing. Observations made by the
researcher of this study, presented similarities to the results of Kwallek et al. (1996).
Table 5.1

Warm and Cool Colors
Warm Colors
Green
Brown
Yellow
Orange

Cool Colors
Gray
Blue
White
Pink
Purple
Categorization of warm and cool colors used for testing in RC1 and RC2 colors tested
between RC1 and RC2.
There was a total of nine colors that were used for testing in this study. From
those nine, only five colors were exposed to both, RC1 and RC2. Those colors are:






green
brown
gray
blue
white

The researcher’s initial anticipation was that the colors would have an effect on
the participants’ perceived stress. Results revealed that some colors affected participant’s
perceived level of stress. Although color perception has a subjective nature, the color
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variables assessed in RC2 were found to be effective on the perceived stress experienced
by participants.
In a 1984 study conducted by Roger Ulrich, it was found that surgical patients
who had accessibility to a view of colors found within nature experienced shorter
recovery times during their hospital stay. Patients who had views of a brick wall
experienced longer hospital stays. Ulrich offered little insight about the effects of color
on patient recovery time. Although he did not indicate the effects of specific colors found
within the natural scene, he used in his methodology the colors blue and green when
pairing participants in the study. These colors were found in patients’ rooms as paint
(Ulrich, 1984).
Blue and green were also tested between RC1 and RC2. Amongst the five shared
colors, participants from RC1 and RC2 indicated green and blue as the most relaxing
colors. According to Rachel Kaplan (1984), green is a good color for healing. Elliot and
Maier (2007) found that greens and blues elicit a calming effect when viewed.
The parallels between responses from RC1 and RC2, towards the colors green and
blue, may be attributed to both colors being tested in both recovery conditions. Although
RC1 was exposed to a public housing development in its current condition, RC2 was
exposed to the same housing development, but with a proposed healing garden; both
groups were essentially seeing the same development. Common socioeconomic
characteristics may also have played a role in the similarity of responses between both
recovery conditions. Color responses from RC2 may have also been affected by their
ability to perceive color in a more aesthetically pleasing atmosphere (van Paasschen,
2015).
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Cultural associations could possibly affect participant perception towards color
(Bornstein, 1975). For example, in Western culture, the color white is often viewed as a
symbol of purity and goodness. Although this population of women are in fact part of the
Western culture, their inclusion within a subculture may translate these colors based upon
life events and daily occurrences. In this case, white was found to be the third most
relaxing color amongst all colors provided. Unlike blue and green, the differences in
response frequencies for the color white varied between both groups. Whereas both
groups indicated white as being relaxing, there was also an indication of ineffectiveness
for some participants in both groups. The scarcity of statistical text on color and mood
makes reasoning difficult.
From the collection of five colors (green, brown, gray, blue, and white) shared
amongst both recovery conditions, brown and gray were the least effective. Responses
varied between recovery conditions. A 1954 study piloted by Lois B. Wexner found that
brown was most commonly associated with moods that reflect unhappiness.
RC1 and RC2 both gave low response rates for the colors brown and gray.
However, RC1 perceived brown and gray as not relaxing, more than RC2. Findings from
RC1 are consistent with a 2004 study conducted by Kaya et al., which found that people
related the color gray to gloomy and depressed days caused by boredom and loneliness.
The results from RC2 were also indicative of brown and gray as being not relaxing.
However, RC2 found these colors to be more relaxing than RC1. These findings may be
attributed to the presence of additional colors and elements located in the garden that
were not available for RC1. Elliot and Maier (2013) suggested that the aesthetics of
colors and elements found within a garden can encourage positive emotions.
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According to these results, RC2 ultimately perceived each color as relaxing, more
than RC1. It is believed by the researcher that this trend is partly due to the additional
context of the healing garden that was exposed only to RC2. Refer to figure 5.1 for a
graphic representation of these results.

Existing Colors Percentages
120%
100%
80%
RC1

60%

RC2
40%
20%
0%
Green

Figure 5.1

Brown

Gray

Blue

White

Colors Tested in RC1 and RC2

Averages for colors tested in RC1 and RC2. It only represents the averages of
participants in both groups who found the colors as relaxing. Those who did not find the
colors as relaxing are not presented in this graph.
Colors Tested Only in RC2
RC2 was exposed to colors tested in RC1 as well as colors tested only within the
group. However, the following text discusses only those results taken from colors
specifically tested in RC2. There were four colors tested only in RC2. These colors are:



yellow
pink
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purple
orange

The usage of color in any environment can influence a viewer’s decision to visit a
certain space (Cho and Lee, 2016). Yellow, purple, orange, and pink, were chosen as
additional colors to apply only to RC2. These colors were chosen because of their
prominence in gardens. RC2 perceived these colors as more relaxing, than any of the
other colors tested between both recovery conditions (green, brown, gray, blue, and
white).
One-hundred percent of respondents in RC 2 found yellow, pink, purple, and
orange to be relaxing. These results may suggest that brilliant colors are more appreciated
amongst lower-socioeconomic African American women. This is a positive result that
can be reflected into any planned healing garden.

RC2 Color Percentages
120%
100%
80%
60%
40%
20%
0%
Yellow

Figure 5.2

Pink

Purple

Orange

Averages for Colors Tested Only in RC2

Averages for colors tested only in RC2. It represents the averages of participants who
found the colors as relaxing. Those who did not find the colors as relaxing are not
presented in this graph.
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Features Tested
This section will discuss the results from the tested features used in RC1 and
RC2. These outcomes will provide guidance when identifying elements that African
American women living in low-income public housing developments perceive as
effective in reducing their stress. The features were selected based on the current
environment of the chosen housing development used for this research, as well as on the
literature that supports these features as being therapeutic.
Features Tested Between RC1 and RC2
The evaluation of existing elements found within the selected public housing
community were assessed to gain a descriptive understanding of the perception of women
in this community and their thoughts about its current condition. The features that were
exposed to both RC1 and RC2 will be discussed. Figure 5.3 graphically compares
response values between RC1 and RC2. Below, are the features that were tested between
RC1 and RC2.








Apartment buildings
Sidewalks
Parking and roads
Play area
Trees
Grass
Basketball court

Apartment Buildings
Architectural vernacular and aesthetics influences an individuals’ perception
towards an environment (Taylor, 2006). The surrounding environment of one’s home life
is a representation of how they may feel about self. In return, the appearance of the
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environment can influence the individuals’ feelings. There is a cause-and-effect
occurrence that reflects this process. If an individual feels bad about self, eventually their
environment can become a reflection of their emotion. This same concept can be applied
to the environments of low-income housing developments that were designed without
consideration of the residents’ psychological, physical, and emotional well-being.
Therefore, it can be assumed that a poorly-designed environment can affect an
individuals’ perception of self.
Results from this study revealed that a majority of the sample in RC1 perceived
the apartment units as relaxing. Oppositely, most of the participants in RC2 were not
relaxed by the apartment units at all. The differences in responses provided from RC1
and RC2 may be understood from a contextual assessment. Although both recovery
conditions were exposed to the same housing development, RC2 was exposed to the
housing development with the presence of a healing garden. The presence of the garden
may have affected the way participants in RC2 perceived the apartment units in the video
simulation, therefore allowing them to see them in a different light. However, participants
in RC1 have never been exposed to a low-income housing development with a healing
garden. Therefore, they are only accustomed to seeing this type of environment in a
familiar context. This context may remind participants of home, which can present a
comfortable and warm feeling when being viewed. However, for those who didn’t
perceive the housing development as relaxing at all, in RC1, may have negative emotions
associated with their living environment.
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Sidewalks
The availability of sidewalks is a necessity in any community. Sidewalks provide
a safe mode for commuting and exercising. The housing development used for testing has
sidewalks available for walking. However, the current condition of sidewalks in this lowincome public housing development makes it difficult for pedestrians to walk safely and
comfortably. The sidewalks are not continuous, and consist of broken fragments of
concrete. The presence of sidewalks can entice residents to take walks, or simply provide
parents with a feeling of security while their young children are at play. These sentiments
were reflected in responses given by RC1 and RC2. Many of the participants in RC1 and
RC2 found the sidewalks as relaxing. However, more participants in RC2 found them as
relaxing, than participants in RC1.
Parking and Roads
Like sidewalks, parking and roadways play an integral part in pedestrian and
vehicular circulation. These elements allow the transportation of individuals from one
place to the next. Within the housing development, it is necessary to have sufficient
parking that allows the operation of automobiles, but in a safe manner. Results from RC1
and RC2 reveal that most both samples were relaxed by the presence of the current
parking and roadways. Although the current condition of the sites’ parking and roadway
infrastructure can be improved, the presence of both elements gives residents the ability
to commute daily. The inclusion of these elements may also help to improve this
populations’ perception of low-income public housing developments.
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Play Area
Elements that entertain and give young children a positive atmosphere for play, is
a desired trait for parents. When asked about the current play area on the housing
grounds, most of RC1 and RC2 were relaxed by its presence. However, the existing
condition of the play area was detrimental to the safety of children. Although the
condition of the play area was insufficient, the responses provided by both recovery
conditions indicate that parents enjoy the presence of amenities that are available for
children. Play areas that have adequate seating and shading for parents are also a benefit.
Simple elements such as seating were not available in the simulation shown to RC1.
However, RC2 was exposed to a play area that consisted of nearby seating. The
availability of features for parents and children is an encouraging attribute for parents to
be more involved in their children’s play activities.
Trees
Shading can come from many sources. One of the most natural sources of shade is
trees. When asked about the presence of trees in the video simulations, RC1 and RC2
were mostly relaxed when they were being viewed. Trees are a multi-faceted element
found outdoors and they serve many purposes. They provide oxygen for the atmosphere,
give animal habitats numerous resources, and elicit a sense of beauty. The existing trees
on the grounds of the housing development site are large and old. Although they may be
older, these trees have provided many benefits for this housing development.
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Grass
Grass is a common element that is often nearby trees. It is naturally available and
has many functions. Participants in RC1 and RC2 were mostly relaxed by its presence. It
is common knowledge that grass is a better option for exercising than cement, because of
the low-impact it has on joints. Grass also seems to be a safer alternative for children
when planning the development of playgrounds or play areas.
Basketball Court
When asked about the existing basketball court, participants in RC1 were evenly
split between being relaxing and not being relaxing at all. However, a majority of the
participants in RC2 were relaxed by the presence of the basketball court. The differences
in responses may be due to the existing condition of the basketball court shown to RC1.
Participants in RC1 were exposed to a basketball court. However, the existing basketball
court only consisted of a slab of concrete with two poles and no goals. When RC2 was
exposed to the basketball court, there were two basketball goals available. The
differences in responses may be attributed to the lack of goals in the video simulation
shown to RC1, and the availability of goals shown to RC2.
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Existing Features Percentages
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Figure 5.3

Trees

Grass

Basketball
Court

Averages for Features Tested in RC1 and RC2

Averages for features tested in RC1 and RC2. This only represents the averages of
participants who found the features as relaxing. Those who did not find the features as
relaxing are not presented in this graph.
Features Tested Only in RC2
This section will discuss the features that were tested only in RC2. These features
were tested only in RC2 to identify the effect they may have on African American
women residing in low-income public housing developments. The features are proposed
elements that were used when designing the healing garden video simulation. Although
RC2 was also exposed to features discussed in the previous section, these features were
exposed to them to identify if the presence of these elements would change their
perception of low-income housing developments. Figure 5.4 graphically indicates
response percentages for each feature tested in RC2. The following features were tested
only in RC2.
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Garden Walking Paths
Walking paths are a multi-beneficial component to any organized space. In the
garden setting, they are the conductors of human movement. They allow users to pass
through scenic plantings that encourage positive feelings. Being active outdoors can
enhance the therapeutic effects nature has on stress (Hansmaan et al., 2007; Puett et al.,
2014). Only RC2 was exposed to walking paths during data collection. Walking paths
were adapted for the RC2 simulation to provide a sense of reality for participants. When
asked about the presence of garden walking paths on their perceived stress, all participant
responses reflected a sense of relaxation. This may be due to several reasons. People are
encouraged to be more active with the availability of common amenities like
uninterrupted walking paths or sidewalks (Wilcox et al., 2005). These elements can
provide a feeling of safety when exercising or commuting (King et al., 2000; Hoehner et
al., 2005).
There may be a correlation with the health statistics for this population and the
condition of pedestrian infrastructure in low-income housing developments. However,
with the addition of well-thought out walking paths, it is reasonable to predict an
improvement in health disparities experienced by this community. The positive effects
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evoked from garden aesthetics and the availability of walking paths can help improve the
total health of residents (Hood, 2005; Mytton et al., 2012).
Vegetable Garden
The vegetable garden is a space where therapeutic relief can reduce stress, in a
healthy manner just by conducting daily duties within the garden. Being amongst fresh
air, chirping birds, feeling the soil and being at arm’s reach to plant life can remove an
individual’s mind from daily stresses. Kaplan and Kaplan (1989), identified this process
in the Attention Restoration Theory (ART), which describes passive thought as a time for
mental restoration. When the participant isn’t intentionally thinking about what they are
doing at that very moment in time, this allows the brain a moment of peace from thinking
about their everyday stress. A vegetable garden provides the opportunity to plant and
harvest a multitude of various fruits and vegetables that provide excellent sources of
fiber, calcium, and other nutrient enriched vitamins. In addition, being out in the sun
picking vegetables, releases vitamin D within the body which is a nutrient necessary for
calcium absorption (Nair and Maseeh, 2012).
Water Feature
The healing garden also offers a water feature in the form of a fountain which
may provide a white noise that eliminates noise pollution. It is a well-known fact that
water has relaxing qualities that can provide peace. Wheeler et al., (2010) identified
landscapes that offer water sounds can provide auditory peacefulness, therefore
improving the quality of the landscape. A majority (80%) of participants in RC1 and RC2
were extremely relaxed by the sounds of the water simulation. Comparably, in the study
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of Wheeler et al., people were very attracted to the sounds of water with a 79.3%
response rate. This may be attributed to the attention- restoring traits that water offers
(Ulrich, 1984, Roni 1998), while the availability of water also encourages physical
activity. People are more likely to be physically active if there is a presence of water
available, encouraging better health (Wheeler et al., 2010).
Fire Pit
Like other features offered in this healing garden, the inclusion of a fire pit was to
promote socializing amongst women who live within the same community. Historically,
campfire was used to encourage friendly conversations, and the development of new
friendships and healthy relationship (Lynn, 2014). Usually, people who have like
interests or commonalities shared within life can be supportive to one another and
therefore help to relieve the stress associated therein. Conversations around campfires are
a cornerstone to community development (Wiessner, 2014). Campfires provide the
opportunity for people to discuss cultural values and current events. Because this garden
is testing the effects that natural spaces can have on stress, it is an apparent thought that
friends can become a support system and provide recourse for healing. Conversations
held by campfire helps to establish bonds amongst those who are sitting around the
campfire. Linking cooking to campfire, historically campfire was used as a time for
people to share food and have conversations that created bonds. Culturally speaking,
women within this population have the opportunity to share recipes or thoughts that other
women surrounding the campfire may share. With the availability of vegetables within
the garden, women can develop healthier habits in socializing about current events and
the usage of healthier produce such as fruits and vegetable that the garden provides.
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Culturally, cooking is a very common event that occurs in the African American
communities to celebrate or nurse the emotions of others who are experiencing a
traumatic time in life. Historically, cooking over campfire has supported the events that
can occur around the campfire (Wrangham and Carmody, 2010). Although there are more
modern opportunities to prepare food, still the purpose of campfire conversation still
exists and proves to be a healthier manifestation of discussing life and coping with stress.
Exercise Space
Exercise has been used by humanity and various cultures for many centuries as an
activity to help maintain a healthier body as well as to relieve stress. Studies provide a
scientific reason for exercise. Exercise releases endorphins which are a chemical that
affects mood (Thoren et al., 1990). However, besides the obvious, exercise offers a
positive recourse to stress experienced amongst this population of women. It can foster
rapport amongst women in the community, while also creating a healthier lifestyle.
Because exercise is important, it’s also necessary to provide space for such activity to
occur, hence the necessity for contiguous walking paths or the allocation of space for
more stationary exercises to occur. The exercise space offered in the audiovisual
simulation for this study can provide group exercise activity space. Studies show that
people can be encouraged to exercise, by the presence of a friend or additional person
who is also exercising within the same space (Sallis et al., 1987).
Shaded and Non-Shaded Seating
It is necessary to provide shaded and non-shaded seating to support the needs of
those who desire more sunlight and those who can tolerate much sunlight. For instance,
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people who suffer from a vitamin deficiency should include more vitamin D in their diet
by being exposed to the sunlight (Holick, 2002). Adversely, too much sun can be a
precursor to certain skin cancers (Whittaker, 1996). Therefore, the option to switch
seating settings based on the placement of sunlight is necessary. Research has suggested
that most people will choose to sit in a shaded area when it is very hot outside and they
are more likely to sit outside longer in the heat, so long as shade is available (Huang et
al., 2015). Those who need less sunlight such as those who become overheated easily
should utilize shaded seating areas when in fear of becoming overheated. The benefits of
sunlight are abundant. However, for those who are unable to sit directly in the sunlight,
shaded areas provide an option for these individuals while still being able to enjoy nature.
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This graph represents averages for features tested in RC2. This represents the averages of
participants who found the features as relaxing. Those who did not find the features as
relaxing are not presented in this graph.
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Likert Scales and Perceived Stress Scale (PSS)
Most questions within this study were asked using Likert-styled inquiries. Many
questions on the environmental questionnaire, inspired by Roger Ulrich’s 1979 study,
were in Likert format. The questionnaire was created to identify the perceptions African
American women may experience while being exposed to an existing low-income
housing development and a low-income housing development with a proposed healing
garden. This questionnaire assessed participants’ preference for different colors and
housing features. Although demographic questions on the environmental questionnaires
issued to each recovery condition (RC1 and RC2) were the same, questions evaluating
colors and features varied. This occurred to identify differences in the perception of the
existing low-income housing development’s environment and the stress that participants
experienced. The differences in perception were to be affected by the presence of a
healing garden and its features.
There are no scientific measures that can measure the actual stress of an
individual because of stress being an objective feeling. Therefore, testing devices such
blood pressure, cortisol, and oxygen levels are used to identify the affect that stress can
have on the body, but not the existence of actual stress (Dickerson and Kemeny, 2004).
Other testing devices that are less strenuous were also created by researchers that can
measure the objective feeling of stress. Although it is only the perception of stress that is
being assessed, it is one of the closest testing measures that can identify the presence of
stress in an individual. Sheldon Cohen’s 1988 Perceived Stress Scale (PSS) is a testing
measure that was created to perform this function. It was used during this study, to
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identify participant’s perceived stress within the last month of being administered the
survey.
The PSS was designed to only compare scores within a sample. To gain further
insight about the ranking of individuals within this sample, to other women across the
country, a 1983 Harris poll was conducted. From a population of 2,387 participants,
consisting of 1406 female respondents, the normative mean level of stress for women was
13.7 with a standard deviation of 6.6. When compared to other African-Americans in the
Harris Poll from 1983, RC1 and RC2 scored substantially higher than the poll. From a
population of 176 African-American respondents, the normative mean valued at 14.7
with a standard deviation of 7.2. Sheldon Cohen’s Perceived Stress Scale revealed that
women in this study’s sample, on average, perceive their stress to be more intense than
any other category of respondents in the 1983 Harris Poll. Refer to table 4.8 in chapter 4,
for the PSS means and standard deviations from the 1983 Harris Poll.
However, means and standard deviations from the 1983 Harris poll allows for
insightful comparisons between samples to be made. While this is not a diagnostic tool,
cut-off values do not exist. Yet, higher averages are an indication of a greater level of
perceived stress. Refer to the appendix for the complete 10-item perceived stress scale.
Significance and Limitations
Significance
Research is a key component to building theories and concepts for the application
of any field of study. However, for landscape architecture, research provides evidencebased solutions to implement proven design principles. As landscape architects, it is most
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important that we continue to develop design methods based off statistical analysis and
experience.
Research in landscape architecture also brings to focus the importance of studying
understudied populations, especially from the perspective of landscape architecture. This
investigation presents a different approach to addressing health disparities in this
population. Ulrich’s research design method has never been applied with extreme
concentration on African American women.
This study opens the conversation for landscape architecture to be included in
important discussions related to public housing. Professional landscape architects possess
extensive knowledge on the benefits of properly designing landscapes and its contents.
The application of Google SketchUp to collect data in this type of study is a significant
finding. Inaccessibility to housing grounds presented the opportunity to use audiovisual
simulation to obtain data as it relates to the landscape. This research provides precedence
for automated simulation to be used in landscape studies that don’t permit the use of an
actual landscape.
Limitations
The research design for this study presented limitations. The format of questions
used to obtain data was an initial limitation. Questions were created to provide ordinal
variable responses. However, questions that gathered data regarding more in-depth
characteristics of public housing would help to better address the research question.
Inquires assessing architectural infrastructure such as window placement or building
position, could further the understanding of this populations’ perception of public
housing.
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Another limiting factor was sample size. To provide further statistical analysis,
question should be formatted to pull continuous data responses. A convenience sample
also contributed to the inability to provide further statistical analysis. The
Equal Probability of Selection Method or EPSEM requires a sample size of at least 100,
to carry out hypothesis testing that will identify if the difference between group responses
is due strictly to chance. A t-test or Mann-Whitney U test would be applicable for making
smaller hypotheses that will help answer the research question, only if the sample size
and question formatting corresponded to these testing measures. However, even without
meeting EPSEM requirements, the Mann-Whitney U test or t-test could be used because
there is no clear definition of a required sample size. Sample sizes of 3 or more have been
used to determine chance occurrences between variable responses. T-tests unofficially
meet these same requirements.
Sample size presented a barrier when comparing participant PSS scores to the
national averages provided through the 1983 Harris poll; only inter-sample comparisons
and inferences can be made when using the PSS. Cohen and Williamson (1988)
stipulated user results to inter-sample comparison because of predicted differences in
sample size and participant characteristics. However, it is interesting to see where the
tested sample within this study fell in proximity to the Harris poll. However, it is best to
use a sample of 100 or greater to determine if differences are attributed to chance.
Even though sample sizes of 100 or more are preferred, a convenience study was
the most reasonable for participate recruitment; this sample type makes it difficult to
achieve a large sample size. The sample was taken from the researcher’s home church in
Mobile, AL. The original research design was tailored for participant selection in the city
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of the selected housing development, Starkville, MS. Accessibility to obtaining eligible
participants was limited, hence the change in location of the study. The researcher was
denied access to public housing properties throughout Starkville; it was believed that
plants and trees would damage the foundation of the apartments. Additionally, housing
authorities have been approving the demolition of healthy trees and grass, and replacing
them with concrete.
Although another collection method such as walk-up solicitations at grocery
stores, could have been implemented, the time taken to achieve an adequate sample size
of thirty would be extended. However, the similarities in architectural vernacular and
southeastern landscapes, presented an opportunity for the change from Starkville to
Mobile.
Limited financial support, due to self-funding, also contributed to the small
sample size. Funding and inaccessibility to the housing site in Starkville, MS prevented
the application of a small-scale garden on the property’s grounds. This barrier caused
suggestion of the use of a photorealistic video simulation. Preceding studies give
foundation to the successful presentation of graphic imagery to portray the actual outdoor
environment (Ulrich, 1979; Hartig and Staats, 2006). Although these obstacles occurred,
there was a rational solution for each problem. It is predicted that further research, with
sufficient capital, can prevent minor setbacks caused by participant selection barriers and
inadequate funding. Limited funding and resources was a barrier to a complete
replication of Roger Ulrich’s 1979 and 1984 studies. With adequate resources, cortisol
and blood pressure can be monitored for further analysis.
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Inaccessibility to the housing complex grounds and tenants posed the greatest
limitation. It would be most practical to design a small-scaled garden and implement it on
the housing grounds. However, because of inaccessibility to tenants due to not being
allowed on the property for solicitation from housing administration authorities, this
ultimately affected the initial research design. It is believed by housing authorities that
planting vegetation will affect the foundation of building structures because of root
growth. However, there are methods that could be used in order to prevent such
predictions, such as not planting large trees so closely to housing units.
Future Research
Future research must be conducted for research design improvements. With time
and sufficient funding, research can be carried out with the use of an actual garden on a
low-income development property’s grounds. The exploration of new features can be
researched for potential therapeutic benefits. A playground was part of the proposed
design for the healing garden; however, not much attention was given to other features
that commonly accompany playgrounds. Spaces within the garden can be modeled as a
special garden for children. Features such as dog parks or outdoor gyms may be further
examined. Knowledge from continuing examination can expand surveying and analysis
methods. Incentives that promote positive change for healthier lives for women in this
population can be further researched.
It is necessary to assess data with hypothesis testing methods that give
opportunity for further analysis of the research question. Comparable tests such as a twosample t-test or a Mann-Whitney U test will be useful in providing more in-depth
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statistical analysis of the results. Changing the format of questions in the surveys, to more
specific assessments, will give further narrative to the discussion.
The improvements made to the research design would influence fewer errors and
allow more in-depth statistical analysis. Data obtained from additional research can be
used to support written grants for private non-profit organizations that address many of
the issues represented in this study. Entities providing support for women’s services,
public housing, or mental health outreach can benefit most from this research. Housing
policy related to low income developments can also be influenced with findings from this
study. These results can initiate change in the way low income housing developments are
designed. The structure of government policy for housing programs may also be
encouraged to transform into more reasonable solutions. Ultimately, federal changes in
policy can influence such change. However, local governments can use this information
to make minor changes where possible.
Crossover studies in social and physical sciences give an avenue for landscape
architects to collaborate with other disciplines about the influence gardens can have on its
programs. These collaborations lead to viable solutions through the application of
landscape knowledge. Landscape architects can influence change as it relates to housing
and public health policy and food production and distribution regulations. Specialized
knowledge from landscape architects is based upon the occurrences of daily life,
including these possible changes. The findings presented in this study demonstrate the
need for landscape architects in public, private, and government sectors.
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CHAPTER VI
CONCLUSION
The findings of this study provide evidence that women in this population prefer
relieving stress through the presence of a sample garden. Additional analysis supports
theories of healing gardens providing stress relief. An extensive literature review revealed
that a large portion of the public housing population is African-American, and most those
individuals are women. According to the NLIHC (National Low-Income Housing
Coalition), 75% of the population living in section 8 and public housing and who identify
themselves as head of household are women, while a separate 83% received housing
vouchers (http://nlihc.org/sites/default/files/HousingSpotlight2-2.pdf). Women live in
low-income public housing experience stresses frequently related to financial and family
qualms. These experienced stressors can increase the populations’ susceptibility to
untimely illnesses, including death. Data from this study shows that healthier incentives
such as healing gardens can influence a change in behavior for women in this population.
Significant differences between recovery condition group responses supports the need for
healing gardens in low income housing developments. Further, it supports the need for
natural elements, intentionally tailored for this population, to support a healthier
community.
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DATA COLLECTION SURVEYS AND FORMS
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Environmental Preference Questionnaire (RC1-Apartment Complex)
1. Age: What is your age?
a.
b.
c.
d.
e.
f.
g.

18-24 years old
25-34 years old
35-44 years old
45-54 years old
55-64 years old
65-74 years old
75 years or older

2. Race: How do you identify your race (ethnicity)
a.
b.
c.
d.
e.
f.

White
African American
Hispanic
Native American Asian
Pacific Islander
Other

3. Sex: Please select one
1. Male
2. Female
4. Employment: Are you employed? Please select one
1. Yes
2. No
5. Do you have children (biological, adopted, step-children, grandchildren)?
1. Yes
2. No
6. How many children under the age of 18 live with you?
a.
b.
c.
d.

1-3
4-6
7-9
10 or more
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7. Do you live in low-income public housing?
1. Yes
2. No
8. What is your housing situation?
a.
b.
c.
d.
e.

House
Apartment
Duplex
Townhome
Condominium

9. Which one of the following housing options best describes your current
situation?
1. Purchased where you live
2. Rent where you live
3. Lease where you live
10. Income: How would you identify your yearly income? Please select one
1. $1 - $5000
2. $5001 - $10,000
3. $10,001 - $15,000
4. $15,001 – $20,000
5. $20,001 – $30,000
6. $30,001 - $40,000
7. $40,001 – $60,000
8. $60,001 - $80,000
9. $80,001 - $100,000
10. $100,001 or more
11. Health: Do you have any of the following? Please select All that apply. If other,
please specify on the line below.
1.
2.
3.
4.
5.
6.
7.

High Blood Pressure
Diabetes
Heart Disease
Lung Disease
Chronic fatigue
Other
None
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12. Exercise: About how often do you exercise (walking, running, bike riding,
hiking, fishing, etc.)?
1.
2.
3.
4.
5.

Daily
3-5 times per week
1-2 times per week
1-2 times per month
Never

13. How relaxing did you find the following colors, in the apartment complex
video?
For each color, check the line that best describes how relaxed you felt.
1
Extremely

o
o
o
o
o

Green
Brown
Gray
Blue
White

__
__
__
__
__

2
Quite

3
Moderately

4
Slightly

__
__
__
__
__

__
__
__
__
__

__
__
__
__
__

5
Not relaxing at all

__
__
__
__
__

14. How relaxing did you find the following features, in the apartment complex
video?
For each feature, check the line that best describes how relaxed you felt.
1
Extremely

a. Apartment buildings
b. Sidewalks
c. Parking/Roads
d. Playground
e. Trees
f. Grass
h. Basketball court

__
__
__
__
__
__
__

2
Quite

__
__
__
__
__
__
__

3
Moderately

__
__
__
__
__
__
__

4
Slightly

__
__
__
__
__
__
__

5
Not relaxing at all

__
__
__
__
__
__
__

15. If there was a garden present in the apartment complex video, how often
would you use it?
1. Always
2. Often
3. Rarely
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4. Never
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Environmental Preference Survey (RC2-Healing Garden)
1.

Age: What is your age?

h.
i.
j.
k.
l.
m.
n.

18-24 years old
25-34 years old
35-44 years old
45-54 years old
55-64 years old
65-74 years old
75 years or older

2. Race: How do you identify your race (ethnicity)
a.
b.
c.
d.
e.
f.

White
African American
Hispanic
Native American Asian
Pacific Islander
Other

3. Sex: Please select one
1. Male
2. Female
4. Employment: Are you employed? Please select one
1. Yes
2. No
5. Do you have children (biological, adopted, step-children, grandchildren)?
1. Yes
2. No
6. How many children under the age of 18 live with you?
e.
f.
g.
h.

1-3
4-6
7-9
10 or more
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7. Do you live in low-income public housing?
3. Yes
4. No
8. What is your housing situation?
f.
g.
h.
i.

House
Apartment
Townhome
Condominium

9.

Which one of the following housing options best describes your current
situation?

1. Purchased where you live
2. Rent where you live
3. Lease where you live
10. Income: How would you identify your yearly income? Please select one
1. $1 - $5000
2. $5001 - $10,000
3. $10,001 - $15,000
4. $15,001 – $20,000
5. $20,001 – $30,000
6. $30,001 - $40,000
7. $40,001 – $60,000
8. $60,001 - $80,000
9. $80,001 - $100,000
10. $100,001 or more
11. Health: Do you have any of the following? Please select All that apply
If other, please specify on the line below.
1.
2.
3.
4.
5.
6.

High Blood Pressure
Diabetes
Heart Disease
Lung Disease
Chronic Fatigue
Other: ____________________________

12. Exercise: About how often do you exercise (walking, running, bike riding,
hiking, fishing, etc.)?
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1.
2.
3.
4.
5.

Daily
3-5 times per week
1-2 times per week
1-2 times per month
Never

13. How relaxing did you find the following colors, in the garden video?
For each color, check the line that best describes how relaxed you felt.
1
Extremely

o
o
o
o
o
o
o
o
o

Green
Brown
Gray
Blue
Yellow
Pink
Purple
Orange
White

2
Quite

3
Moderately

4
Slightly

5
Not relaxing at all

__
__
__
__
__
__
__
__
__

__
__
__
__
__
__
__
__
__

__
__
__
__
__
__
__
__
__

__
__
__
__
__
__
__
__
__

__
__
__
__
__
__
__
__
__

14. How relaxing did you find the following features, in the garden video?
For each feature, check the line that best describes how relaxed you felt.
1
Extremely

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

Walking paths
Fire pit
Exercise space
Shaded sitting areas
Non-shaded sitting
areas
Vegetable garden
Water
Basketball court
Play area
Apartment buildings
Sidewalks
Parking/Roads
Trees
Grass

__
__
__
__
__
__
__
__
__
__
__
__
__
__
__

2
Quite

__
__
__
__
__
__
__
__
__
__
__
__
__
__
__
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3
Moderately

__
__
__
__
__
__
__
__
__
__
__
__
__
__
__

4
Slightly

5
Not relaxing at all

__
__
__
__
__
__
__
__
__
__
__
__
__
__
__

__
__
__
__
__
__
__
__
__
__
__
__
__
__
__

15. If you had access to a garden like the one in the video, how often would you use
it?
5.
6.
7.
8.

Always
Often
Rarely
Never
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Perceived Level of Stress Likert Scale (PSS Scale)
On a scale of 1 to 5, how would you rate the level of stress you feel at this very moment?
(1 being no stress at all and 5 being the highest level of stress you could ever feel)

Circle one, please:

1 = none 2 = slight

3 = moderate
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4 = high

5 = very high

Informed Consent
Title of Study: An application of Roger Ulrich’s methods: Designing a healing garden for
African American women living in low-income public housing.
Study Sites: Liberty Missionary Baptist Church, Mobile, AL
Name of Researcher/University affiliation: Juriel A. Rogers, Graduate Student at
Mississippi State University in the Department of Landscape Architecture.
Purpose: The purpose of this research is to collect information about the effect healing
gardens may have on women, particularly those who live in low-income communities.
Facts obtained from this research will provide knowledge about the landscape, based on
the opinion of women who live in low-income housing. Furthermore, the data collected
may help politicians make decisions about land development low-income housing
communities.
Procedure: Participants will watch a wood shop safety video and a computer-generated
video of a landscape. The computer-generated video will be of a certain landscape and the
participant will be asked to rate their level of stress throughout different periods of their
appointment. At the end of the landscape video, the participant will be able to provide their
opinion of what they perceived as relaxing or healing, in a final survey. This appointment
will last for about 25 minutes.
Risks: Participants will not be asked to complete any tasks that may make them feel
uncomfortable. There will be no physical exercise during the time of the participant’s
appointment.
Benefits: The overall benefit of conducting this research is to use the collected data to
provide insight on how to improve the living conditions for people who reside in lowincome public housing.
Incentive to participate: The participant will receive a cash award of 5 dollars in
exchange for their participation. They will be given the money immediately after they have
completed the study, before leaving the testing site.
Confidentiality: Information collected from the surveys given during the time of
appointment will only be available for review by the researcher and the
professors/members of the researcher’s thesis committee. During the study, participants
will only be identified as letters and numbers (e.g. P1, P2, etc.), protecting the identities of
the participants and their responses. All data that is collected from the participant, including
personal information, will be safely kept in a password secured file on the researcher’s
personal computer. Please do not discuss your appointment with anyone, including people
who share the same appointment time as you. The researcher will NOT discuss another
participants’ appointment with other participants or non-participants. The researcher
cannot ensure that other participants will not discuss their appointment time with others.
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Please note that these records will be held by a state entity and therefore are subject to
disclosure if required by law. Research information may be shared with the MSU
Institutional Review Board (IRB) and the Office for Human Research Protections (OHRP)
and others who are responsible for ensuring compliance with laws and regulations related
to research. The information from the research may be published for scientific purposes;
however, your identity will not be given out.
Who to contact for questions regarding research: If you have any questions about this
research project, please feel free to contact, Juriel A. Rogers at (251) 222-0600 or
jar713@msstate.edu. The researcher’s major professor, Mr. Robert Brzuszek, may also be
contacted with any questions in relation to this research study, at (662) 325-7896 or
RBrzuszek@lalc.msstate.edu. For questions regarding your rights as a research participant,
or to discuss problems, express concerns or complaints, request information, or offer input,
please feel free to contact the MSU Research Compliance Office by phone at 662-3253994, by e-mail
at
irb@research.msstate.edu, or on the web at
http://orc.msstate.edu/humansubjects/participant/.
Voluntary Participation: Please understand that your participation is voluntary. Your
refusal to participate will involve no penalty or loss of benefits to which you are otherwise
entitled. You may discontinue your participation at any time without penalty or loss of
benefits.
Please take all the time you need to read through this document and decide whether you
would like to participate in this research study.
If you agree to participate in this research study, please sign below. You will be given a
copy of this form for your records.

________________________________
Participant Signature

__________
Date

________________________________
Investigator Signature

__________
Date
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Recruitment Script
Dear Ladies of the Church,

My name is Juriel Rogers and I am a graduate student at Mississippi State University
studying Landscape Architecture. I am currently seeking interested participants,
specifically women age 18 and older, to take part in my research thesis. I am examining
the effects of healing gardens on women who reside in low income communities, and
their perceived stress levels, and I would like to hear your opinion on how the landscape
makes you feel. Participation is voluntary and not required.
If you are interested in participating in the study, I will make an appointment for you to
come here to the church and view a video and computer generated simulation. The
simulation will be of a certain landscape and you will be asked to rate your level of stress
throughout different periods of your appointment. At the end of the simulation, you will
be able to give your opinion of what you perceived as relaxing or healing. This appointment
will last for about 20-30 minutes. After you have watched the videos and completed the
surveys, you will be given 5 dollars in cash as a token of appreciation for your time.
All information obtained from participants will be strictly confidential. The only
individuals who will have accessibility to the participants’ information will be members of
my committee who are also my major professors. In addition, the Mississippi State
University Institutional Review Board as well as the Office for Human Research
Protections will also have accessibility to all information obtained during the course of this
study.
If you are interested in participating, please remain after church service to sign up or you
can contact the researcher, Juriel Rogers, at 251-222-0600.

Thank You,

Juriel Rogers
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Participant Appointment Slip
Your appointment for research testing will be:

Date: ___________________________________________

Time: ______________

Testing Location: _________________________________________________________

Please be on time as there are other appointments that follow this time. If you change your
mind about participation and wish to no longer participate or if you are not able to make
the scheduled appointment time, please contact the researcher, Juriel A. Rogers, to
reschedule at (251) 222-0600. Thank you.
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Data Collection Day Script
[Individuals addressed],
If you have a cell phone, laptop, or any other electronic device with you, please place it in
the silent mode and place it [in a specified area where it will not distract the participant].
Today, your appointment will last for about 20 - 30 minutes. Inside the testing area, you
will have a view to the big screen that will guide you through the testing.
Initially, you will be given a packet containing a few surveys. Once everyone is seated,
the video will begin. First, the message on the screen will prompt you to answer the
question on page one, rating your perceived level of stress. You will be given one minute
to answer the question. Immediately following the question, you will be shown a video
which will last for about 12 minutes. After viewing the video, the screen will show a
message asking you to answer the question on page two, rating your perceived level of
stress. You will also be given a minute to answer the question.
After answering the second question, you will view an audiovisual simulation of a
landscape which will also last for 4 minutes. Immediately after watching the simulation,
you will be asked to answer the questions on pages 3, 4, and 5 of your packet. This should
take about 5 minutes.
Once you have completed all the surveys in the packet, bring the complete packet with
your answers, out of the booth and place them in the special marked box at the end of the
table.
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Award Acceptance Receipt

This form certifies that ____________________________________, has completed the
full requirements of the researcher’s study and has received 5 dollars, in the form of cash,
from the researcher. This monetary gift is appreciation to the above recipient for their time
and participation in this research study.
Please sign and date, below, as documentation stating that the researcher has fulfilled their
promise in giving the above participant 5 dollars, in the form of cash, in return for their
time and complete participation in the study.

Sign ______________________________________
Date ______________________________________
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